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(57) The present Invention provides a novel pyrimi- 
done compound having an excellent adenosine recep- 
tor (A^ A2A> receptor) antagonistic action. More spe- 
cifically, it provides a confipound represented by the fol- 
lowing formula, a salt thereof or a solvate of them. 



(I) 



In the fonnula, Ri and R^ are the same as or different 




from each other and each represents a hydrogen atom, 
an alkyi group having one to six carbon atoms which 
may be substituted, an alkenyl group having two to six 
carbon atoms which may be substituted, an alkynyl 
group having two to six carbon atoms which may be sub- 
stituted, a cycloalkyl group having three to eight carbon 
atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic 
group which may be substituted, an aromatic cyclic hy- 
drocarbon group having six to fourteen carbon atoms 
which may be substituted, a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted, an acyl 
group having one to six carbon atoms which may be 
substituted or an alkylsuifonyl group having one to six 
carbon atoms which may be substituted; represents 
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a hydrogen atom, an alkyi group having one to six car- 
bon atoms which may be substituted, an alkenyi group 
having two to six carbon atoms which may be substitut- 
ed, or an aikynyi group having two to six carbon atoms 
which may be substituted; represents an Cg.-(4 aro- 
matic cyclic hydrocarbon group having six to fourteen 
carbon atoms which may be substituted, a 5 to 14-mem- 



bered aromatic heterocyclic group which may be sub- 
stituted or a 5 to 14-membered non-aromatic heterocy- 
clic group having at least one unsaturated bond which 
may be substituted; and represents an aromatic cy- 
clic hydrocarbon group having six to fourteen which may 
be substituted or a 5 to 14-membered aromatic hetero- 
cyclic group which may be substituted. 
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Description 

Field of the Invention 

5 [0001] The present invention relates to a novel pyrimidine compound, a production process thereof, and a phanma- 
ceutlcal preparation containing it and use thereof. 

Prior Art 

10 [0002] Adenosine is an important regulatory factor involved in many intracellular metabolisms in the living body such 
as regulation of energy levels and cAMP levels, opening and closing potassium channels, and Inflow of calcium ions 
into cells, and its interaction with G protein-coupled adenosine receptors on the surface of a cell is essential for exhibiting 
these physiological activities. Adenosine receptors were classified under two subtypes, A^ receptor and A2 receptor 
based on the involvement In adenylate cyclase (J. Neurochem., 33, 999-1003, (1979)), and thereafter, the A2 receptor 

15 has been classified under two subtypes, A2A and A2B, based on the affinity for A2 receptor agonists, NECA and CGS- 
21680 (Mol. Phamnacol., 29, 331*346, (1986); J. Neurochem., 55, 1763-1771 , (1990)). Four receptor subtypes, A^, Ag 
(A2A and A2b) and A3, have been identified until now. The A^ receptor Is a protein coupled with G^g family proteins. It 
serves to Inhibit the adenylate cyclase as a result of binding with a ligand to thereby decrease the cAMP level and 
serves to activate phospholipase C (PLC) to thereby promote the production of inositoI-1 ,4,5-trlphosphate (IP3) and 

20 to release the intracellular calcium ions. The A3 receptor is a receptor serving to decrease the cAMP level and to 
activate PLC to thereby promote the IP3 production and the release of calcium ions, as the A^ receptor. In contrast, 
the A2A Bnd A2B receptors are receptors serving to activate the adenylate cyclase and promote the production of cAMP. 
There is a report that the A2B receptor couples with PLC via a Gq/G^^ protein or promotes the production of IP3 and 
the flow of calcium ions into cells (Clin. Invest., 96, 1 979-1 986 (1 995)). These subtypes are different from one another 

25 in their distribution in tissues; that is, the A^ receptor occurs relatively abundantly, for example, in the heart, aorta and 
bladder, the A2A receptor is distributed relatively abundantly, for example, in the eyeballs and skeletal muscles, the A3 
receptor, for example, in the spleen, uterus, and prostate, and the Ajb receptor, for example, in the proximal colon, 
and subsequently in the eyeballs, lung, uterus and bladder (Br. J. Pharmacol., 118, 1461-1468 (1996)). it is believed 
that these adenosine receptor subtypes can exhibit specific functions, respectively, due to the difference In distribution 

30 In the tissues as well as the difference in adenosine level among the locations and the difference in affinity for the 
ligand among the subtypes. Adenosine is involved in a variety of physiological functions such as platelet aggregation, 
heart rate, smooth muscle tonus, inflammation, release of neurotransmitters, neurotransmission, hormone release, 
cell-differentiation, cell growth, cell death, and DNA biosynthesis. Accordingly, the relation between adenosine and 
diseases such as central nervous system diseases, cardiovascular diseases, inflammatory diseases, respiratory dis- 

35 eases, and immune diseases has been suggested, and the efficacy of agonists/antagonists of the adenosine receptors 
on these diseases has been expected. Antagonists against the adenosine receptors, particularly those against the 
adenosine A2 receptor have been discussed as effective as an agent for treating or preventing diabetes mellitus, 
diabetic complications, diabetic retinopathy, obesity or asthma and have been expected useful as, for example, a 
hypoglycemic agent, an agent for improving glucose intolerance, an insulin sensitizer, a hypotensive agent, a diuretic 

40 agent, an agent for treating osteoporosis, an agent for treating Pari<inson's disease, an agent for treating Alzheimer's 
disease, an agent for treating an inflammatory bowel disease, or an agent for treating Crohn's disease. 
[0003] Certain Important reports have been made on the relation between the adenosine A2 receptor and the intestinal 
tract. For example, certain reports have been madethattheA2 receptor mediates a colon longitudinal muscle relaxation 
action (Naunyn-Schmiedeberg's Arch. Phannacol., 359, 1 40-146 (1 999)), and that the A^ receptor, and the A2B receptor 

45 occurring in the longitudinal muscle mediate a relaxation action of adenosine against the contraction of distal colon 
longitudinal muscle of a guinea pig (Br. J. Pharmacol., 129, 871-876 (2000)). The relation between the Ajb receptor 
and constipation and other diseases of the digestive organs has been recently found, and a report has been made on 
an A2B receptor antagonist useful as a defecation -promoting agent and an agent for treating or preventing various 
types of constipation (JP-A 2000-126489). Such A2B receptor antagonists do not induce diarrhea, have an excellent 

50 defecation-promoting action and are expected as an agent for treating and/or preventing various constipation. They 
are also expected as being useful for treating and/or preventing irritable bowel syndrome, constipation accompanying 
irritable bowel syndrome, organic constipation or constipation accompanying enteroparalytic ileus and for evacuating 
intestinal tracts at the time of examination of digestive tracts or before and after an operation. 
[0004] For example, the following compounds have been reported as having an antagonism against the A2B receptor. 

55 

(1) Compounds represented by the fomnuiae: 
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CH3 
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1 . a-dioronvlxanthine 



2. 4-DiQxobenzQ fff Ipterldine 



(2) A purine derivative represented by the formula: 
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(wherein represents (1 ) the fonnula: 




(wherein X represents a hydrogen atom, a hydroxyt group, a lower alkyi group which may be substituted, a lower 
alkoxy group which may be substituted, etc.; and and R^ are the same as or different from each other and each 
represents a hydrogen atom, a lower alkyi group which may be substituted, a saturated or unsaturated cycloalkyi 
group having three to eight carbon atoms which may be substituted, etc.) or (2) a 5 or 6-membered aromatic ring 
which may have one or more substltuents and a hetero atom; W represents the formula: -CHjCHj-, -CH=CH- or 
-C^C-; R2 represents an amino group which may be substituted with a lower alkyi group whteh may be substituted, 
etc.; R3 represents a cycloaikyi group having three to eight carbon atoms which may be substituted, an aryl group 
which may be substituted, etc.; and R^ represents a lower aikyi group which may be substituted, etc.), a phamna- 
cologically acceptable salt thereof or a hydrate of them (JP-A 11-263789). 
(3) A purine compound represented by the formula: 



(wherein R^ represents a hydrogen atom, a hydroxyl group, a halogen atom, an alkyi group having one to eight 
carbon atoms which may be substituted, etc.; R^ represents an amino group which may be substituted with an 
alkyi group having one to eight carbon atoms, etc.; R^ represents an alkynyl group having three to eight carbon 
atoms which may be substituted with a halogen atom, a hydroxyl group or an alkyi group having one to four carbon 
atoms, etc.; Ar represents an aryl group which may be substituted, a heteroaryl group which may be substituted, 
etc.; and Q and W are the same as or different from each other and each represents N or CH), a phamiacologically 
acceptable salt thereof or a hydrate of them (JP-A 1 1 -1 88484). 

(4) A2B receptor antagonists described In Drug Development Research, 48: 95-103 (1999) and J. Med. Chem., 
43: 1165-1172(2000). 

[0005] in contrast, pyrimidone compounds have been only reported as compounds in, for example, WO 98/24780. 
IHowever, the relation between these compounds and the adenosine receptors has been neither reported nor suggested 
and has not yet been known. 

[0006] As is described above, compounds having an adenosine receptor antagonism, among them, compounds 
having an adenosine A2 receptor antagonism, and particulariy compounds having an A2B receptor antagonism are 
expected to exhibit an excellent action as a medicament, and strong demands have been made to provide such com- 
pounds, l-iowever, compounds which have an excellent antagonism against the adenosine receptors and effectively 
act as a medicament have not yet been found. Accordingly, an object of the present invention is to search for and find 
compounds which serve to inhibit the adenosine receptors (in particular A2 receptor, A2B receptor) and are useful as 
an agent for treating or preventing a disease to which the adenosine receptors relate. 
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Disclosure of the Invention 

[0007] After Intensive investigations under these circumstances, the present inventors have succeeded, for the first 
time, to synthesize a compound represented by the fomfiula: 

5 

pi 

TT n) 

o 

(in the formula, and are the same as or different from each other and each represents a hydrogen atom, an alkyi 

15 group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms 
which may be substituted, an aikynyl group having two to six carbon atoms which may be substituted, a cyctoaikyi 
group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon 
atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an 
aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted, a 5 to 1 4-membered 

20 aromatic heterocyclic group which may be substituted, an acyl group having one to six carbon atoms which may be 
substituted or an alkylsulfonyl group having one to six carbon atoms which may be substituted; R3 represents a hy- 
drogen atom, an alkyI group having one to six carbon atoms which may be substituted, an alkenyl group having two 
to six carbon atoms which may be substituted or an aikynyl group having two to six carbon atoms which may be 
substituted; R^ represents an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be 

25 substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted or a 5 to 14-membered non- 
aromatic heterocyclic group having at least one unsaturated bond which may be substituted; and R^ represents an 
aromatic cyclic hydrocarbon gro up having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered 
aromatic heterocyclic group which may be substituted), a salt thereof or a solvate of them. They have unexpectedly 
found that the compound and a salt thereof have an excellent antagonism against the adenosine A2 receptors, partlc- 

30 ularty against the receptor. After further intensive investigations, they have found that the compound, a salt thereof 
or a solvate of them has an efficacy on diseases to which the adenosine receptors, particularly the adenosine Ag 
receptors, further particularly the adenosine A2B receptor relates, and that it is efficacious for preventing and/or treating 
various constipation (e.g., irritable bowel syndrome, constipation accompanying irritable bowel syndrome, organic con- 
stipation, constipation accompanying enteroparalytte ileus, constipation accompanying congenital digestive tract dys- 

35 function, or constipation accompanying ileus) and is also useful as an agent for treating, preventing or improving, for 
example, diabetes mellitus, diabetic complications, diabetic retinopathy, obesity or asthma, and as a hypoglycemic 
agent, an agent for improving glucose intolerance, an insulin sensitizer, a hypotensive agent, a diuretic agent, an agent 
for treating osteoporosis, an agent for treating Pari<inson's disease, an agent for treating Alzheimer's disease, an agent 
for treating an inflammatory bowel disease or an agent for treating Crohn's disease. The present invention has been 

40 accomplished based on these findings. 

[0008] Specifically, the present invention relates to, f6r example, (1) a compound represented by the fonnula: 



pi 

R^V^R' (I) 



(in the fonnuia, R^ and R2 are the same as or different from each other and each represents a hydrogen atom, an alkyl 
group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms 
which may be substituted, an aikynyl group having two to six carbon atoms which may be substituted, a cycloalkyl 
55 group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three to eight carison 
atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an 
aromatic cyclic hydrocarison group having six to fourteen carison atoms which may be substituted, a 5 to 1 4-membered 
aromatic heterocyclic group whbh may be substituted, an acyl group having one to six cari^on atoms which may be 
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substituted or an alkylsulfonyl group having one to six carbon atoms which may be substituted; represents a hy- 
drogen atom, an a\ky\ group having one to six carbon atoms which may be substituted, an alkenyl group having two 
to six carbon atoms which may be substituted or an alkynyl group having two to six carton atoms which may be 
substituted; represents an aromatic cyciic hydrocarbon group having six to fourteen carbon atoms which may be 
substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted or a 5 to 14-membered non- 
aromatic heterocyclic group having at least one unsaturated bond which may be substituted; and R^ represents an 
aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered 
aromatic heterocyclic group which may be substituted), a salt thereof or a solvate of them; (2) the compound according 
to the above (1), a salt thereof or a solvate of them, wherein is 4-pyridyl group, 4-pyrlmidlnyl group, 4-quinazollnyI 
group, 4-quinolyl group, 6-isoquinolyl group, each of which may be substituted, or a 5 to 14-membered non-aromatic 
heterocyclic group having at least one of unsaturated bond which may be substituted; (3) the compound according to 
the above (1) or (2), a salt thereof or a solvate of them, wherein R^ is represented by the formula: 



(wherein R^ represents a group selected from the following Substituent Group a; and the ring A may be substituted 
with one to four groups selected from the following Substituent Group a: 

<Substltuent Group a> the group consisting of a hydrogen atom, a halogen atom, a hydroxyl group, a nitro group, a 
cyano group, an alkyi group having one to six carbon atoms which may be substituted, an alkenyl group having two 
to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substi- 
tuted, an alkoxy group having one to six carbon atoms which may be substituted, an alkenyioxy group having two to 
six carbon atoms which may be substituted, an alkynyloxy group having two to six carbon atoms which may be sub- 
stituted, an alkylthio group having one to six carbon atoms whk:h may be substituted, an alkenylthio group having two 
to six carbon atoms which may be substituted, an alkynylthio group having two to six carbon atoms which may be 
substituted, an aliphatic acyl group having two to seven carbon atoms, a carbamoyl group which may be substituted, 
an arylacyi group, a heteroarylacyl group, an amino group which may be substituted, an alkylsulfonyl group having 
one to six carbon atoms which may be substituted, an alkenylsulfonyl group having two to six carbon atoms which may 
be substituted, an aikynylsulfonyl group having two to six carbon atoms which may be substituted, an alkyisulf Inyi group 
having one to six carbon atoms which may be substituted, an alkenylsulfinyl group having two to six carbon atoms 
which may be substituted, an alkynylsulfinyl group having two to six carbon atoms which may be substituted, a fomiyl 
group, a cycloalkyi group having three to eight carbon atoms which may be substituted, a cycloalkenyi group having 
three to eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic group which 
may be substituted, an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted 
and a 5 to 14-membered aromatic heterocyclic group which may be substituted); (4) the compound according to the 
above (3), a salt thereof or a solvate of them, wherein R^ Is represented by the fonnula: 





(m) 



or the fomnula: 




(IV) 
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(in the formulae (III) and (IV), represents a group selected from the above-mentioned Substltuent Group a; and the 
ring A represents a nitrogen-containing 6-membered ring which may be substituted with one to four groups selected 
from the above mentioned Substituent Group a); (5) the compound according to the above (1) or (2), a salt thereof or 
a solvate of them, wherein Is 4-pyridyl group which may be substituted; (6) the compound according to any one of 

s the above (1 ) to (5), a salt thereof or a solvate of them, wherein R^ and/or R^ is a hydrogen atom, an alky! group which 
may be substituted, or an acyt group having one to six carbon atoms which may be substituted; (7) the compound 
according to any one of the above (1) to (6), a salt thereof or a solvate of them, wherein R^ Is phenyl group, py^olyl 
group, pyridyl group, pyridazlnyl group, pyrimldlnyl group, pyrazlnyl group, thienyi group, thiazoiyi group, furyl group, 
naphthyl group, quinollnyl group, isoquinollny! group, phthaiazlnyl group, naphthyrldinyl group, Indolyl group orisoin- 

10 dolyl group, each of which may be substituted; (8) a phamiaceuticat composition comprising the compound according 
to any one of the above (1 ) to (7), a salt thereof or a solvate of them; (9) the composition according to the above (8), 
which is an agent for treating or preventing a disease to which an adenosine receptor relates; (10) the composition 
according to the above (8), which Is an agent for treating or preventing a disease to which an adenosine A2 receptor 
relates; (11 ) the composition according to the above (8), which is an agent for treating or preventing a disease to which 

15 an adenosine receptor relates; (12) the composition according to the above (8), which is an adenosine receptor 
antagonist; (13) the composition according to the above (8), which Is an adenosine A2 receptor antagonist; (14) the 
composition according to the above (8), which is adenosine A2B receptor antagonist; (15) the composition according 
to the above (8), which is a defecation-promoting agent; (1 6) the composition according to the above (8), which Is an 
agent for treating, preventing or Improving constipation; (17) the composition according to the above (16), wherein the 

20 constipation is functional constipation; (1 8) the composition according to the above (8), which is an agent for treating, 
preventing or Improving irritable bowel syndrome, constipation accompanying irritable bowel syndrome, organic con- 
stipation, constipation accompanying enteroparalytic Ileus, constipation accompanying congenital digestive tract dys- 
function or constipation accompanying ileus; (1 9) the composition according to the above (8), which is used for evac- 
uating intestinal tracts at the time of examination of digestive tracts or before and after an operation; (20) use of the 

25 compound according to any one of the above (1 ) to (7), a salt thereof or a solvate of them for producing a defecation- 
promoting agent; (21 ) the composition according to the above (8), which is an agent for treating or preventing diabetes 
mellitus, diabetic complications, diabetic retinopathy, obesity or asthma; (22) the composition according to the above 
(8), which is a hypoglycemic agent, an agent for improving glucose intolerance or an insulin sensitizer; and (23) the 
composition according to the above (8), which is a hypotensive agent, a diuretic agent, an agent for treating osteoporo- 

30 sis, an agent for treating Parkinson's disease, an agent for treating Alzheimer's disease, an agent for treating an in- 
flammatory bowel disease or an agent for treating Crohn's disease. 

[0009] Hereinafter, the meanings of symbols, terms, etc. used in the present description will be described, and the 
present Invention will be illustrated In detail. 

[0010] In the present description, the "antagonisf refers to an agent which has affinity for and Inactivates an ade- 
35 noslne receptor, preferably an adenosine A2 receptor, and more preferably an A2B receptor. 

[0011] The "disease to which an adenosine receptor relates" used in the present description refers to a disease to 
which an adenosine A^ receptor, A2A receptor, A2B receptor or A3 receptor relates, and includes various constipation 
(e.g., functional constipation, Irritable bowel syndrome, constipation accompanying in^itable bowel syndrome, organte 
constipation, constipation accompanying enteroparalytic ileus, constipation accompanying congenital digestive tract 
^0 dysfunction and constipation accompanying ileus), diabetes mellitus, diabetic complications, diabetic retinopathy, obes- 
ity, asthma, as well as diseases against which a hypoglycemic agent, agent for improving glucose intolerance, insulin 
sensitizer, antihypertensive drug, diuretic agent, agent for treating osteoporosis, agent for treating Parkinson's disease, 
agent for treating Alzheimer's disease, agent for treating an Inflammatory bowel disease or agent for treating Crohn's 
disease is efficacious. 

^ [0012] The present Invention provides a method for treating or preventing a disease to which an adenosine receptor 
relates, and a method for promoting defecation, which comprises administering a pharmacologically effective dose of 
the compound represented by the fomnula (1), a salt thereof or a solvate of them to a patient. 
[0013] The present Invention further provides use of the compound represented by the fonnuta (I), a salt thereof or 
a solvate of them for producing an agent for treating or preventing a disease to which an adenosine receptor relates, 

50 or a defecation-promoting agent. 

[0014] The compound represented by the formula (I), a salt thereof or a solvate of them Is also useful as a defecation- 
promoting agent and Is used for evacuating intestinal tracts at the time of examination of digestive tracts or before and 
after an operation. 

[0015] The tenn "and/or" used in the present description means and Includes both the cases of "and" and "or". 
55 [0016] In the present description, there is the case where the structural fomnuia of a compound represents a definite 
Isomer for the sake of convenience. However, the present invention Includes all isomers such as geometrical Isomers, 
optical isomers based on asymmetric carbon, stereoisomers and tautomers. and mixtures of these Isomers and is not 
limited by the description of the fomnuia illustrated for the sake of convenience. The compound can be any of isomers 
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or a mixture thereof. Accordingly, although it Is possible that an asymmetric carbon atom Is present in a molecule and 
that optically active substance and racemic substance may therefore be present, the present invention Is not limited 
thereto but covers any of them. Further, crystal polymorphism may be present but, again, there Is no limitation but any 
of single crystal fomi or a mixture will do. The compound (I) or Its salt according to the present invention may be a non- 
solvate or a solvate, and either of them are Included In the scope of claims for patent in the present invention. A 
metabolite which is generated by decomposing the compound (I) according to the present invention in vivo, and a 
prodrug of the compound (I) or Its salt according to the present Invention are also Included In the scope of claims for 
patent in the present invention. 

[0017] The "halogen atom" used in the present description represents an atom such as fluorine atom, chlorine atom, 
bromine atom or iodine atom, and fluorine atom, chlorine atom and bromine atom are prefen-ed. 
[0018] The "C^^ alkyi group" used In the present description represents an alkyi group having one to six cari3on 
atoms, Including linear or branched alkyi groups such as methyl group, ethyl group, fT-propyl group, /so-propyl group, 
n-butyl group, /sobutyl group, sec^butyl group, (-butyl group, n-pentyl group, 1,1-dimethylpropyl group, 1 ,2-dimethyl- 
propyl group, 2,2'dimethylpropyl group, 1 -ethylpropyl group, 2-ethylpropyl group, n-hexyl group, 1 -methyl-2-ethylpropyl 
group, 1 -ethyl-2-methylpropyl group, 1,1,2-trimethylpropyl group, 1 -propylpropyl group, 1-methylbutyl group, 2-meth- 
ylbutyl group, 1,1-dlmethylbutyl group, 1 ,2-dlmethylbutyl group, 2,2-dlmethylbutyl group, 1 ,3-dlmethylbutyl group, 
2,3-dlmethylbutyl group, 2-ethylbutyl group, 2-methylpentyl group or 3-methylpentyl group. 
[001 9] The "C2.6 alkenyl group" used in the present description represents an alkenyl group having two to six cari3on 
atoms, and suitable examples of the group are vinyl group, aliyi group, 1 -propenyl group, 2-propenyl group, isopropenyl 
group, 2-methyl-1 -propenyl group, 3-methyl-1-propenyl group, 2-methyl -2-propenyl group, 3-methyl-2-propenyl group, 

1- butenyl group, 2-butenyl group, 3*butenyl group, 1-pentenyl group, 1-hexenyl group, 1 ,3'hexadlenyl group and 
1,6-hexadienyl group. 

[0020] The "C2.6 alkynyl group" used In the present description represents an alkynyl group having two to six carbon 

atoms, and suitable examples of the group are ethynyl group, 1-propynyl group, 2-propynyl group, 1-butynyl group, 

2- butynyl group, 3-butynyl group, 3-methyl-1-propynyl group, 1 -ethynyl-2-propynyl group, 2-methyl-3-propynyl group, 

1- pentynyl group, 1-hexynyl group, 1 ,3-hexadlynyl group, and 1 ,6-hexadiynyl group. 

[0021] The alkoxy group" used in the present description represents an alkoxy group having one to six carbon 
atoms, such as methoxy group, ethoxy group, n-propoxy group, /so-propoxy group, sec^propoxy group, n-butoxy group, 
/so-butoxy group, seo-butoxy group, f-butoxy group, rvpentyloxy group, /so-pentyloxy group, sec-pentyloxy group, n- 
hexoxy group, /so-hexoxy group, 1,1-dimethylpropyloxy group, 1 ,2-dimethylpropoxy group, 2,2-dimethylpropyloxy 
group, 2-ethylpropoxy group, 1 -methyl-2-ethylpropoxy group, 1 -ethyl-2-methylpropoxy group, 1,1,2-trimethylpropoxy 
group, 1,1-dimethylbutoxy group, 1 ,2-dimethylbutoxy group, 2,2-dimethylbutoxy group, 2,3-dlmethylbutyloxy group, 

2- ethylbutoxy group, 1 ,3-dlmethylbutoxy group, 2-methyipentoxy group, 3-methylpentoxy group or hexyloxy group. 
[0022] The "C2^ alkenyloxy group" used In the present description represents an alkenyloxy group having two to six 
carbon atoms, and suitable examples of the group are vinyloxy group, allyloxy group, 1 -propenyloxy group, 2-prope- 
nyioxy group, Isopropenyloxy group, 2-methyl-1 -propenyloxy group, 3-methyl-1 -propenyloxy group, 2-methyl-2-prope- 
nyloxy group, 3-methyl-2-propenyloxy group, 1-butenyloxy group, 2-butenyloxy group, 3-butenyloxy group, 1-pente- 
nyloxy group, 1-hexenyloxy group, 1 ,3-hexadienyloxy group, and 1 ,6-hexadieny!oxy group. 

[0023] The "C2.6 alkynyloxy group" used in the present description represents an alkynyloxy group having two to six 
carbon atoms, and suitable examples thereof are ethynyioxy group, 1-propynyioxy group, 2-propynyloxy group, 1-bu- 
tynyloxy group, 2-butynyloxy group, 3-butynyloxy group, 3-methyl-1-propynyloxy group, 1 -ethynyl-2-propynyloxy 
group, 2-methyl-3-propynyloxy group, 1 -pentynyloxy group, 1-hexynyloxy group, 1 ,3-hexadiynyioxy group, and 
1 ,6-hexadlynyloxy group. 

[0024] The "alkylthio group having one to six carbon atoms" used in the present description refers to an alkoxy group 
having one to six cariDon atoms, such as methylthio group, ethylthio group, n-propylthio group, /so-propylthio group, 
seopropylthio group, n-butylthio group, /so-butylthio group, sec-butylthio group, f-butylthio group, n-pentylthio group, 
/so-pentylthio group, sec^pentylthio group, n-hexylthio group, /sohexylthio group, 1,1-dimethyipropylthio group, 
1 ,2-dimethylpropylthlo group, 2,2-dimethylpropyithlo group, 2-ethylpropylthio group, 1 -methyl-2-ethylpropylthio group, 

1- ethyl-2-methylpropylthio group, 1,1,2-trimethylpropylthio group, 1,1-dimethylbutylthio group, 1 ,2-dimethylbutylthio 
group, 2,2-dimethylbutylthio group, 2,3-dimethylbutylthio group, 1 ,3-dimethylbutylthio group, 2-ethylbutylthio group, 

2- methylpentylthio group or 3-methylpentylthio group. 

[0025] The "alkenylthio group having two to six carbon atoms" used In the present description refers to an alkenylthio 
group having two to six carbon atoms, and suitable examples thereof are vinylthio group, allylthio group, 1 -propenylthio 
group, 2-propenylthio group, isopropenylthio group, 2-methyl-1 -propenylthio group, 3-methyl-1 -propenylthio group, 
2-methyl-2-propenylthlo group, 3-methyl-2-propenylthio group, 1-butenylthlo group, 2-butenylthio group, 3-butenylthio 
group, 1-pentenylthlo group, 1-hexenylthlo group, 1 ,3-hexadlenylthlo group, and 1 ,6-hexadjenylthlo group. 
[0026] The "alkynylthio group having two to six cartoon atoms" used In the present description represents an alky- 
nylthio group having two to six carbon atoms, and suitable examples thereof are ethynylthio group, 1 -propynytthio 
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group, 2-propynylthjo group, 1-butynylthio group, 2-butynylthio group, 3-butynylthlo group, 3-methyl-1 -propynylthio 
group, 1-ethynyl-2-propynylthio group, 2-methyl-3-propynylthio group, 1-pentynylthio group, 1 -hexynylthio group, 
1 ,3-hexadiynylthio group, and 1 ,6-hexadiynylthio group. 

[0027] The "cycloalkyi group having three to eight carbon atoms" used in the present description represents a cy- 
cloall<yl group comprising three to eight carbon atoms, such as cyctopropyt group, cyclobutyi group, cyclopentyl group, 
cyciohexyl group, cycloheptyl group or cyclooctyl group. 

[0028] The "cycloall<enyl group having three to eight carton atoms" used in the present invention represents a cy- 
cloalkenyl group comprising three to eight carbon atoms, such as cyclopropen-1-yl, cyclopropen-3-yl, cyciobuten-l-yl, 
cyclobuten-3-yl, 1 ,3-cyclobutadien-1 -yl, cyclopenten-l-yl, cyciopenten-3-yl, cyciopenten-4-yl, 1 ,3-cyclopentadien-1 -yl, 
1 ,3-cyclopentadien-2-yl, 1 ,3-cyclopentadien-5-yi, cyclohexen-1-yi, cyclohexen-3-yl, cyclohexen-4-yl, 1 ,3-cyclohexad- 
ien-1-yl, 1 ,3-cyclohexadlen-2-yl, 1 ,3-cyclohexadien-5-yl, 1 ,4-cyclohexadien-3-yl, 1 ,4-cyclohexadlen-1-yl, cyclohepten- 
1'yl,cyclohepten-3-yl, cycIohepten-4-yl, cyclohepten-5-yl, 1 ,3-cyclohepten-2-yl, 1,3-cyclohepten-1-yl, 1 ,3-cyclohepta- 
dlen-6-yl, 1 ,3-cycloheptadlen-6-yl, 1 ,4-cycloheptadlen-3-yl, 1 ,4-cycloheptadien-2-yi, 1,4-cycloheptadien-1-yi, 1,4-cy- 
cloheptadlen-6-yl, 1 ,3,5-cycloheptatrien-3-yl, 1,3,5-cycloheptatrlen-2-yl, 1,3,5-cycloheptatrien-1-yl, 1 ,3,5-cyclohep- 
tatrlen-7-yl, cycioocten-1-yl, cycloocten-3-yI, cycloocten-4-yl, cycloocten-5-yl, 1,3-cyclooctadien-2-yl, 1 ,3-cyclooctad- 
len-1-yl, 1 ,3-cyclooctadien-5-yl, 1 ,3-cyclooctadlen-6-yl, 1 ,4-cyclooctadien-3-yl, 1,4-cyclooctadien-2-yl, 1 ,4-cycioocta- 
dlen-l-yl, 1,4-cyciooctadien-6-yl, 1,4-cyclooctadien-7-yl, 1,5-cyclooctadien-3-yl, 1,5H7clooctadlen-2-yl, 1,3,5-^ 
tatrlen-3-yi, 1 ,3,5-cycIooctatrien-2-yl, 1,3,5-cyclooctatrlen-1-yi, 1 ,3,5-cyclooctatrlen-7-y!, 1 ,3,6-cyclooctatrien-2-yl, 
1,3,6-cyclooctatrien-1-yl, 1 ,3,6-cyclooctatrien-5-yl or 1 ,3,6-cyclooctatrien-6-yi group. 

[0029] The "5 to 14-membered non-aromatic heterocyclic group" used in the present description refers to a mono- 
cyciic, bicycllc or tricyclic 5 to 1 4-membered non-aromatic heterocyclic group and containing one or more hetero atoms 
selected from the group consisting of nitrogen atom, sulfur atom and oxygen atom. Specific examples of the group are 
pyrrolidlnyl group, piperidinyl group, piperazinyl group, pyrazolinyl group, morphoiinyl group, tetrahydrofuryl group, 
tetrahydropyranyl group, dihydrofuryl group, dihydropyranyl group, Imidazollnyl group, and oxazolinyl group. The non- 
aromatic heterocyclic group also Includes a group derived from pyrldone ring, and a non-aromatic fused ring (e.g., a 
group derived from phthalimide ring or succinlmide ring). 

[0030] The "aromatic cyclic hydrocarbon group having six to fourteen carbon atoms" and the "aryl" used in the present 
description represent an aromatic cyclic hydrocarbon group comprising six to fourteen carbon atoms and include mono- 
cyclic groups, as well as fused groups such as bicycllc groups and tricyclic groups. Specific examples of the group 
Include phenyl group, Indenyl group, 1-naphthyl group, 2-naphthyl group, azulenyl group, heptalenyl group, biphenyl 
group, indacenyl group, acenaphthyl group, fluorenyl group, phenaienyi group, phenanthrenyl group, anthracenyl 
group, cyclopentacyclooctenyl group, and benzocyclooctenyl group. 

[0031] The "5 to 1 4-membered aromatic heterocyclic group" and the "heteroaryi" used In the present description 
represent a monocyclic, bicycllc or tricyclic 5 to 1 4-membered aromatic heterocyclic group containing one or more 
hetero atoms selected from nitrogen atom, sulfur atom and oxygen atom. Specific examples of the group include 1) a 
nitrogen-containing aromatic heterocyclic group such as pyrrolyl group, pyridyl group, pyridazlnyl group, pyrimldinyl 
group, pyrazinyl group, triazolyl group, tetrazolyl group, benzotriazoiyi group, pyrazolyl group, imidazolyl group, ben- 
zimidazotyl group, indolyl group, Isoindolyl group, indolizlnyl group, purlnyl group, indazolyl group, quinolyl group, iso- 
quinolyl group, quinolizyl group, phthalazyl group, naphthyrldlnyl group, quinoxalyl group, quinazoiinyl group, cinnolinyl 
group, pteridinyl group, Imidazotriazinyl group, pyrazinopyridazinyl group, acrldinyl group, phenanthridinyl group, car- 
bazolyl group, carbazolinyl group, perimidinyl group, phenanthrolinyl group, phenacinyl group, Imidazopyrldinyl group, 
imidazopyrimidinyl group, pyrazolopyridinyi group or pyrazolopyrldinyl group; 2) a sulfur-containing aromatic hetero- 
cyclic group such as thienyl group or benzothienyl group; 3) an oxygen-containing aromatic heterocyclic group such 
as fury I group, pyranyl group, cyclopentapyranyl group, benzofuryl group or isobenzofuryl group; and 4) an aromatic 
heterocyclic group containing two or more different hetero atoms, such as thiazolyl group, isothiazolyl group, benzo- 
thiazolyl group, benzthladlazolyi group, phenothiazinyl group, Isoxazolyl group, furazanyl group, phenoxazinyl group, 
oxazolyl group, isoxazolyl group, benzoxazolyl group, oxadiazolyl group, pyrazolooxazoiyi group, imidazothiazolyl 
group, thienofuranyl group, furopyrrolyl group or pyridooxazinyl group. 

[0032] The "aliphatic acyl group having two to seven carbon atoms" used in the present description represents an 
atomic group derived from an aliphatic carboxyl group having two to seven carbon atoms by removing OH group from 
its carboxyl group, and suitable examples thereof are acetyl group, proplonyl group and butyroyl group. 
[0033] The "arylacyl group" used in the present description represents a carbonyl group substituted with an aromatic 
cyclic hydrocariDon group having six to fourteen carbon atoms, and the "heteroarylacyl group" represents a carbonyl 
group substituted with a 5 to 1 4-membered aromatic heterocyclic group. The "aromatic cyclic hydrocarbon group h aving 
six to fourteen carbon atoms" and the "5 to 1 4-membered aromatic heterocyclic group" as used herein have the same 
meanings as defined above. 

[0034] Suitable examples of the "alkylsulfonyl group having one to six carison atoms", "alkenylsulfonyl group having 
two to six carbon atoms" and "alkynylsulfonyl group having two to six carbon atoms" used in the present description 
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Include methylsulfonyl group, ethylsulfonyl group, n-propylsulfonyl group, /so-propylsulfonyl group, n-butylsulfonyl 
group, f-butylsulfonyl group, vinyfsulfonyl group, allylsulfonyl group, /so-propeny(sulfonyl group, /so-pentenylsulfonyl 
group, and ethynylsulfonyl group. Suitable examples of the "alkylsulflnyl group having one to six carbon atoms", "alke- 
nylsulflnyl group having two to six carbon atoms" and "alkynylsulflnyl group having two to six carbon atoms" used In 
the present description Include methylsuif Inyl group, ethyisulflnyl group, n-propylsutf Inyl group, /so-propylsulf inyl group, 
n-butylsulflnyl group, f-butylsulflnyl group, vinylsulfinyl group, allylsulflnyl group, /so-propenylsulflnyl group, feo-pente- 
nylsulfinyl group, and ethynylsulfinyl group. 

[0035] Examples of the "substituents" in the "amino group which may be substituted" used in the present description 
represents one or two groups selected from an alkyi group having one to six carbon atoms, an alkeny! group having 
two to six carbon atoms, an alkynyl group having two to six carbon atoms, an alkylsutfonyl group having one to six 
cariDon atoms, an alkenyisulfonyl group having two to six carbon atoms, aikynylsulfonyl group having two to six carbon 
atoms, an alkylcarisonyl group having one to six carbon atoms, an alkenylcarit)onyl group having two to six carbon 
atoms, an alkynylcarbonyl group having two to six carbon atoms, each of which may be substituted, in this connection, 
the substituents may be combined to fonn a 3 to 8-membered nitrogen-containing ring. Suitable examples of the "sub- 
stituents" in the aikyi group having one to six carbon atoms, alkenyl group having two to six carbon atoms, alkynyl 
group having two to six carbon atonns, aikylsulfonyl group having one to six carbon atoms, alkenyisulfonyl group having 
two to six carison atoms, alkynylsuYfonyl group having two to six carbon atoms, C^.ealkyl-cari3onyl group, C2.6 alkenyl- 
carit)onyl group and C2.g alkynyl-carbonyl group include a hydroxyi group, a halogen atom, a nitrlie group, an alkoxy 
group has /so-pentylamino group, neopentylamino group, n-hexylamino group, 1-methyipropylamino group, 
1,2-dimethyipropylamino group, 2-ethyipropylamino group, 1-methyi-2-ethyipropylamlno group, 1 -ethyi-2-methylpro- 
pyiamino group, 1 ,1 ,2-trimethylpropylamino group, 1 -methyl buty lam Ino group, 2-methylbutylamino group, 1 ,1-dlmeth- 
ylbutytamlno group, 2,2-dlmethyibutylamlno group, 2-ethyibutylamino group, 1 ,3-dlmethyibutylamino group, 2-methyl- 
pentylamino group, 3-methylpentylamlno group, A/,A^dimethylamlno group, A/,^diethylamlno group, A/,A/-di(/hpropyl) 
amino group, A/,A/-di(/so-propyl)amlno group, A/,A/-di(n-butyl)amlno group, W,A^-di(/so-butyl)am!no group, N,N-6\{t- 
butyl)amlno group, /V,A/-di(n-pentyi)amlno group, A/,A/-di(/so-pentyl)amino group, A/,A/-di{neopentyi)amino group, N,N' 
dl(n-hexyl)amino group, A/,A/-di(1 -methylpropyl)amino group, /V,A/-di(1,2-dlmethylpropyl)amlno group, W-methyl-AA- 
ethylamino group, A/-ethyi-A/-(n-propyl)amino group, /V-methyl-A/-(i-propyi)amlno group, vinyiamino group, aiiyiamino 
group, (1 -propenyl)amrno group, isopropenylamino group, (l-buten-l-yl)amino group, (1-buten-2-yl)amino group, 
(1-buten-3-yl)amino group, (2-buten-1-yl)amino group, (2-buten-2-yl)amlno group, A/,W-dlvlnylamlno group, N,N-6\a\- 
lylamino group, A/,A/-dl(1-propenyl)amino group, N,/V-isopropenyiamlno group, A/-vinyl-A/-allylamlno group, ethynylami- 
no group, 1-propynylamino group, 2-propynylamlno group, butynylamino group, pentynylamino group, hexynylamino 
group, A/,A/-diethynylamino group, W,A/-(1-propynyl)amlno group, A/,A/-(2-propynyl)amlno group, A/,/V-dibutynylamino 
group, W,/V-dipentynylamino group, W,W-dihexynylamino group, hydroxymethylamino group, 1 -hydroxyethylamino 
group, 2-hydroxyethylamino group, 3-hydroxy-n-propyl group, methyisuifonyiamino group, ethylsulfonyiamino group, 
f^propylsulfonylamino group, /so-propyisulfonyiamino group, n-butylsulfonylamino group, f-butylsulfonyiamino group, 
vinyisulfonylamino group, altyisuifonylamino group, /so-propenylsulfonylamino group, /so-pentenylsulfonylamino 
group, ethynyisuifonyiamino group, methylcariaonyiamino group, ethyicarbonyiamino group, n-propylcarbonylamino 
group, /so-propylcari3onylamino group, n-butylcariaonylamino group, r-butylcari3onylamino group, vinylcarbonylamino 
group, ailylcarbonylamino group, /sa-propenylcari3onylamino group, /so-pentenyk:ari3onylamlno group, and ethynyl- 
carbonylamino group. 

[0036] Examples of the "substituents" in the phrase "which may be substituted" used in the present description Include 
a halogen atom such as fluorine atom, chlorine atom, bromine atom or iodine atom; a hydroxyi group; a nitro group; a 
cyano group; an alkyI group having one to six carbon atoms such as methyl group, ethyl group, n-propyl group, iso- 
propyl group, n-butyi group, /so-butyl group, sec-butyl group, /-butyl group, n-pentyt group, 1 ,1-dimethylpropyl group, 
1 ,2-dimethyipropyl group, 2,2-dimethylpropyl group, 1-ethylpropyl group, 2-ethyipropyl group, n-hexyl group or 1-me- 
thyl-2-ethylpropyl group; an alkenyl group having two to six carbon atoms such as vinyl group, ailyi group, 1-propenyl 
group, 2-propenyl group, isopropenyl group, 2-methyl- 1-propenyl group, 3-methyl-1-propenyl group, 2-methyl-2-pro- 
penyl group, 3-methyl-2-propenyl group, 1-butenyl group, 2-butenyl group, 3-buteny! group, 1-pentenyl group, 1-hex- 
enyi group, 1 ,3-hexadienyl group or 1 ,6-hexadienyt group; an aikynyi group having two to six carbon atoms such as 
ethynyl group, 1-propynyl group, 2-propynyl group, 1-butynyl group, 2-butynyl group, 3-butynyl group, 3-methyl-1-pro- 
pynyl group, 1 -ethynyl -2-propynyI group, 2-methyl-3-propynyl group, 1-pentynyl group, 1-hexynyl group, 1 ,3-hexadiy- 
nyl group or 1 ,6-hexadlynyl group; an alkoxy group having one to six carbon atoms such as methoxy group, ethoxy 
group, />propoxy group, /sopropoxy group, sec-propoxy group, n-butoxy group, /so-butoxy group, seobutoxy group, 
f-butoxy group, n-pentyloxy group, /so-pentyioxy group, sec-pentyloxy group or n-hexyloxy group; an alkenyloxy group 
having two to six carbon atoms such as vinyloxy group, allyloxy group, 1 -propenyloxy group, 2-propenyloxy group or 
Isopropenyloxy group; an alkynyloxy group having two to six cariDon atoms such as ethynyloxy group, 1 -propynyloxy 
group or 2-propynyloxy group; an alkylthio group having one to six carbon atoms such as methylthio group, ethylthio 
group, n-propylthio group, /so-propylthio group, seo-propylthio group, n-butylthio group, /so-butylthio group, seo 
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butylthio group or r-butytthio group; an alkenylthio group having two to six carbon atoms such as vinylthio group, allytthio 
group, 1 -propenylthlo group or 2-propenylthio group; an alkynylthio group having two to six carbon atoms such as 
ethynylthio group, 1 -propynylthio group or 2-propynylthlo group; an aliphatic acyl group having two to seven carbon 
atoms such as acetyl group, propionyl group or butyroyi group; carbamoyl group; an atylacyl group; a heteroarylacyl 

s group; an amino group; an alkylsulfonyl group having one to six carbon atoms, an alkenylsulfonyl group having two to 
six carbon atoms, an alkynylsulfonyt group having two to six carbon atoms, an alkytsulfinyl group having one to six 
carbon atoms, an alkenyisulfinyl group having two to six carbon atoms or an alkynylsulfinyl group having two to six 
carbon atoms, such as methyisutfonyi group, ethylsulfonyl group, n-propyisulfonyi group, /sopropylsulfonyi group, n- 
butylsuifonyl group, /-butylsulfonyl group, vinylsulfonyl group, aiiyisulfonyl group, /so-propenylsulfonyl group, /so-pen- 

10 tenylsulfonyl group, ethynylsulfonyl group, methylsuifinyl group, ethylsulfinyl group, n-propylsulfinyl group, /so-propyl- 
suifinyl group, n-butylsulfinyl group, f-butylsulfinyt group, vinylsulfinyl group, allylsutflnyl group, /so-propenylsulfinyi 
group, /so-pentenylsulfinyl group or ethynylsulfinyl group; afonnyl group, a cycloalkyi group having three to eight carbon 
atoms such ascyciopropyl group, cyclobutyl group, cyclopentyl group, cyciohexyi group, cycioheptyi group or cyclooctyl 
group; a cycloalkenyl group having three to eight carbon atoms such as cyciopropenyl, cyclobutenyi, cyclopentenyl or 

15 cyciohexenyl group; a 5 to 14-membered non-aromatic heterocyclic group, such as pyrrolidinyl group, pyn-olyl group, 
piperidlnyl group, piperazinyl group, imidazolyl group, pyrazolidyl group, imidazolidyl group, morpholinyl group, tet- 
rahydrofuryl group, tetrahydropyranyl group, pyn-oiinyi group, dihydrofuryl group, dihydropyranyl group, imidazolinyl 
group, oxazolinyl group, a group derived from pyrldone ring, and a group derived from phthalimide ring or succinlmide 
ring; an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms such as phenyl group, indenyl group, 

20 1-naphthyl group, 2-naphthyl group, biphenyl group or indacenyl group; a 5 to 14-membered aromatic heterocyclic 
group, such as pyn-olyl group, pyridyl group, pyridazinyl group, pyrimidinyl group, pyrazinyl group, triazolyl group, tetra- 
zolyl group, benzotriazolyl group, pyrazolyl group, imidazolyl group, benzimidazolyl group, indolyl group, Isoindolyl 
group, Indollzinyl group, purlnyt group, indazolyl group, quinolyl group, IsoquinoiyI group, quinolizlnyl group, phthalazi- 
nyl group, naphthyridinyl group, quinoxalyl group, quinazolinyl group, cinnolinyl group, pteridinyl group, imidazotriazinyl 

25 group, pyrazinopyridazinyl group, acridinyl group, phenanthrldlnyl group, carbazofyl group, carbazollnyl group, peri- 
mldinyl group, phenanthrollnyl group, phenazinyl group, Imidazopyridyl group, imidazopyrimidinyl group, pyrazolopy- 
ridyl group, pyrazolopyrldyl group, thienyl group, benzothienyl group, furyl group, pyranyl group, cyclopentapyranyt 
group, benzofuryl group, isobenzofuryl group, thiazoiyt group, isothlazolyl group, benzothiazolyl group, benzothiadia- 
zolyl group, phenothlazinyl group, Isoxazolyl group, furazanyl group, phenoxazinyl group, oxazolyl group, Isoxazolyl 

30 group, benzoxazolyl group, oxadlazolyl group, pyrazolooxazolyl group, imidazothiazolyl group, thienofuranyl group, 
furopyn-olyl group or pyrldooxazlnyl group. Each of these substituents may be further substituted. 
[0037] In the formula (I), suitable examples of the "substituents" in the "carbamoyl group which may be substituted" 
are groups selected from an alky! group having one to six carbon atoms which may be substituted, an alkenyl group 
having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 

35 be substituted, a cycloalkyi group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, an aromatic cyclic hydrocarbon group having six to 
fourteen carbon atoms which may be substituted, and a 5 to 14-membered aromatic heterocyclic group which may be 
substituted. The nitrogen atom of the carbamoyl group may be substituted with one or two groups selected from the 
above group of substituents. The substituents may be combined to fomri a 3 to 14-membered nitrogen-containing ring, 

40 such as pyn^olidyl group, pyn-olinyl group, piperidyl group, piperazinyl group, imidazolyl group, pyrazolidyl group, Imi- 
dazolidyl group, morpholinyl group, tetrahydropyranyl group, aziridinyl group, oxiranyl group, oxathiolanyl group, 
phthalimidyl group, succinimidyl group, pyrrolyl group, pyridyl group, pyridazinyl group, pyrimidinyl group, pyrazinyl 
group or pyrazolyl group. In addition, the nitrogen-containing ring may be substituted. 

[0038] In the fomiula (I), a preferred group in and/or is not specifically limited, of which a hydrogen atom, an 
45 aikyi group having one to six carbon atoms and an aliphatic acyl group having two to seven carbon atoms, each of 
which may be substituted, are more preferred, and a hydrogen atom is typically preferred, 

[0039] In the fomiula (I), a prefen-ed group in R3 is not specifically limited, of which a hydrogen atom, an alkyi group 
having one to six carbon atoms, an alkenyl group having two to six carbon atoms or an alkynyl group having two to six 
carbon atoms, each of which may be substituted, is more preferred, and a hydrogen atom, methyl group, ethyl group, 

50 n-propyl group or allyl group is typfcally preferred. 

[0040] In the formula (I), represents an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms 
which maybe substituted, a 5 to 14-membered non-aromatic heterocyclic group having one or more unsaturated bonds 
or a 5 to 14-membered aromatic heterocyclic group which may be substituted, and suitable examples thereof are an 
aromatic cyclic hydrocarbon group having six to fourteen carbon atoms such as phenyl group or naphthyl group; a 5 

55 to 14-membered non-aromatic heterocyclic group, such as pyrrolidinyl group, pyn^olinyl group, piperidlnyl group, pip- 
erazinyl group, imidazolinyl group, pyrazolidinyl group, imidazolidinyl group, morpholinyl group, tetrahydropyranyl 
group, aziridinyl group, oxiranyl group, oxathiolanyl group or 6-oxo-1 ,6-dihydropyridyl group which may be substituted 
on Its nitrogen atom; or a 5 to 14-membered aromatic heterocyclic group, such as pyrrolyl group, pyridyl group, pyri- 
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dazlnyl group, pyrimidinyl group, pyrazinyl group, pyrazolyl group, imidazolyl group, indolyl group, isoindoiyi group, 
indolizlnyl group, quinolyl group, isoquinolyl group, quinolizlnyl group, phthalazinyl group, naphthyridyl group, quinoxa- 
lyl group, quinazolyl group, Imldazotriazlnyl group, pyrazinopyridazinyl group, thienyl group, benzothlenyl group, furyl 
group, pyranyl group, cyclopentapyranyl group, benzofuryl group, Isobenzofuryl group, thiazolyl group, isothlazolyl 
5 group, benzothiazoiyi group, benzothiadiazolyl group, phenothiazyl group, Isoxazolyt group, pyrazolooxazolyl group, 
imidazothiazolyl group, thienofuryl group, furopyrrolyt group or pyridooxazinyl group. Each of these groups may be 
further substituted. More preferred examples of include groups represented by the fomnulae: 




15 

each of which may be substituted. When the 6-oxo-1 ,6-dihydropyridyl group or 2-oxo-1 ,2-dihydropyridyl group has a 
substituent, the substltuent may also be combined with the nitrogen atom. 

[0041] In the fomiula (1), refers to an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms or 
20 a 5 to 14-membered aromatic heterocyclic group, each of which may be substituted, and suitable examples thereof 
include an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms such as phenyl group or naphthyl 
group, or a 5 to 14-membered aromatic heterocyclic group, such as pyrrolyl group, pyridyl group, pyrldazinyl group, 
pyrimidinyl group, pyrazinyl group, pyrazolyl group, imidazolyl group, Indolyl group, isoindoiyi group, indolizlnyl group, 
quinolyl group, isoquinolyl group, quinolizlnyl group, phthalazinyl group, naphthyridyl group, quinoxalyl group, quina- 
25 zolyl group, imldazotriazlnyl group, pyrazinopyridazinyl group, thienyl group, benzothienyl group, furyl group, pyranyl 
group, cyclopentapyranyl group, benzofuryl group, Isobenzofuryl group, thiazolyl group, isothlazolyl group, benzothi- 
azoiyi group, benzothiadiazolyl group, phenothiazyl group, isoxazoiyi group, pyrazolooxazolyl group, imidazothiazolyl 
group, thienofuryl group, furopyrrolyl group or pyridooxazinyl group. Each of these groups may be substituted. More 
preferred examples of include groups represented by the formulae: 

30 



35 



40 




45 

each of which may be substituted. 

[0042] In the "substituents" in the "aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which 
may be substituted" and the "5 to 14-membered aromatic heterocyclic group which may be substituted", (1) preferred 
examples are one or more groups selected from a hydroxyl group, a halogen atom, a cyano group, a nitro group, an 

so alkyi group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms 
whrch may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, an alkoxy group 
having one to six carbon atoms which may be substituted, an alkenyloxy group having two to six carbon atoms which 
may be substituted, an aikylthio group having one to six carbon atoms which may be substituted, an alkenylthio group 
having two to six carbon atoms which may be substituted, an alkynylthio group having two to six carbon atoms which 

S5 may be substituted, a substituted carbonyl group, an amino group which may be substituted, an alkylsuifonyl group 
having one to six carbon atoms which may be substituted, an alkenylsuifonyl group having two to six carbon atoms 
which may be substituted, an alkynylsulfonyl group having two to six carbon atoms which may be substituted, an 
alkylsulfinyl group having one to six carbon atoms which may be substituted, an alkenyisulfinyl group having two to six 
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carbon atoms which may be substituted, an alkynylsulfinyl group having two to six carbon atoms which may be sub- 
stituted, a formyl group, a cycloalkyi group having three to eight carbon atoms which may be substituted, a cycloalkenyl 
group having three to eight carbon atoms which may be substituted, a 5 to 14-membered non-aromatic heterocyclic 
group which may be substituted, an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may 

5 be substituted and a 5 to 14-membered aromatic heterocyclic group which may be substituted; (2) more preferably, 
one or more groups selected from (1) a hydroxy! group, (2) a halogen atom, (3) a cyano group, (4) a nitro group, (5) 
an alkyi group having one to six carton atoms, an alkenyl group having two to six carbon atoms or an alkynyl group 
having two to six carbon atoms, each of which may be substituted with one or more groups selected from (i) a hydroxyl 
group, (II) a cyano group, (iii) a halogen atom, (Iv) an alkylamino group having one to six carbon atoms, (v) a dilC^.g 

10 alkyl)amino group, (vi) a C2.6 alkenyiamino group, (vii) a di(C2.6 alkenyl)amino group, (viii) an alkynylamino group 
having two to six carbon atoms, (Ix) a di(C2.6 alkynyl)amino group, (x) an A^C^.e alkyl-A^C2.6 alkenyiamino group, (xl) 
an N-C^,Q alkyl-/V-C2.6 alkynylamino group, (xii) an N-C2.Q alkenyl-A/-C2,6 alkynylamino group, (xiii) an aralkyloxy group, 
(xiv) a t-butyldimethylsiiyloxy (TBDMS-oxy) group, (xv) a C^.^ alkylsulfonyiamino group, (xvi) a C^.g alkylcarbonyloxy 
group, (xvii) a C2.6 alkenylcaibonyloxy group, (xviii) a C2.6 alkynylcarbonyloxy group, (xix) an N-C^.^ alkylcarbamoyi 

15 group, (xx) an A/-C2.6 alkenylcarbamoyi group and (xxi) an A/-C^.g alkynylcarbamoyi group, (6) an aikoxy group having 
one to six carbon atoms, an alkenyloxy group having two to six carbon atoms or an alkynyloxy group having two to six 
carbon atoms, each of which may be substituted with one or more groups selected from (i) an alkylamino group having 
one to six carbon atoms, (11) an aralkyloxy group and (iii) a hydroxyl group, (7) an alkylthio group having one to six 
carbon atoms, an alkenylthio group having two to six carbon atoms or an alkynylthio group having two to six carbon 

20 atoms, each of which may be substituted with one or more groups selected from (i) a hydroxyl group, (ii) a nitrile group, 
(iii) a halogen atom, (iv) an alkylamino group having one to six carbon atoms, (v) an aralkyloxy group, (vi) a TBDMS- 
oxy group, (vii) a C^.^ alkylsulfonyiamino group, (vlli) a C^.e alkylcarbonyloxy group and (ix) a C^.e alkylcarbamoyi 
group, (8) carbonyl group substituted with a group selected from (i) an aikoxy group having one to six carbon atoms, 
(ii) an amino group, (iii) an alkylamino group having one to six carbon atoms, (iv) a difC^.e alkyl)amino group, (v) an 

2s alkenyiamino group having two to six carbon atoms, (vi) a di(C2^ alkenyl) amino group, (vii) an alkynylamino group 
having two to six carbon atoms, (vii) a di(C2.6 alkynyl) amino group, (viii) an N-C^.^ alkyl-A^-C2.6 alkenyiamino group, 
(ix) an A/-C^.g alkyl-/^C2.6 alkynylamino group and (x) an N-C2s alkenyl-A^C2.6 alkynylamino group, (9) an amino 
group which may be substituted with one or two groups selected from (i) an atkyi group having one to six carbon atoms, 
(ii) an alkenyl group having two to six carbon atoms, (iii) an alkynyl group having two to six carbon atoms, (Iv) an 

30 alkylsulfonyl group having one to six carbon atoms, (v) an alkenylsulfonyl group having two to six carbon atoms, (vi) 
an alkynylsulfonyl group having two to six carbon atoms, (vii) a C^.g alkylcarbonyl group, (viii) a C2.g alkenylcarbonyl 
group and (ix) a C2.g alkynylcarbonyl group, (10) an alkylsulfonyl group having one to six carbon atoms, (11) an alke- 
nylsulfonyl group having two to six carbon atoms, (12) an alkynylsulfonyl group having two to six carbon atoms, (13) 
an alkylsulfinyl group having one to six carbon atoms, (14) an alkenylsulflnyl group having two to six carbon atoms, 

35 (15) an alkynylsulfinyl group having two to six carbon atoms, (1 6) a fomnyl group, (1 7) a cycloalkyi group having three 
to eight carbon atoms or cycloalkenyl group having three to eight carbon atoms, each of which may be substituted with 
one or more groups selected from (i) a hydroxyl group, (ii) a halogen atom, (iii) a nitrile group, (Iv) an alkyI group having 
one to six cari3on atoms, (v) an aikoxy group having one to six carbon atoms, (vi) a C^.e alkoxy-Ci.g alky! group and 
(vii) an aralkyi group, (1 8) a 5 to 14-membered non-aromatic heterocyclic group which may be substituted with one or 

40 more groups selected from (1) a hydroxyl group, (11) a halogen atom, (iii) a nitrile group, (iv) an alkyi group having one 
to six carbon atoms, (v) an aikoxy group having one to six carbon atoms, (vi) a C^^q alkoxy-C^.g alkyI group and (vii) 
an aralkyi group, (19) an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be sub- 
stituted with one or more groups selected from (1) a hydroxyl group, (ii) a halogen atom, (iii) a nitrile group, (iv) an alkyI 
group having one to six carbon atoms, (v) an aikoxy group having one to six carbon atoms, (vl) a C^.g alkoxy-C^.g alkyl 

45 group and (vii) an aralkyi group, and (20) a 5 to 14-membered aromatic heterocyclic group which may be substituted 
with one or more groups selected from (i) a hydroxyl group, (ii) a halogen atom, (ill) a nitrile group, (iv) an alkyl group 
having one to six carbon atoms, (v) an aikoxy group having one to six carbon atoms, (vi) a C^.g alkoxy-C^.g alkyl group 
and (vii) an aralkyi group; and (3) most preferably, one or more groups selected from a hydroxyl group, a halogen atom 
(e.g., fluorine atom, chlorine atom bromine atom or iodine atom), a cyano group, a nitro group, an alkyl group having 

50 one to six carison atoms (e.g., methyl group, ethyl group, n-propyl group, /so-propyl group, n-butyl group, /so-butyl 
group, /-butyl group, n-pentyl group, i-pentyl group, neopentyl group or n-hexyl group), an alkenyl group having two to 
six carbon atoms (e.g., vinyl group, allyl group, 1 -propenyl group or isopropenyl group), an alkynyl group having two 
to six carbon atoms (e.g., ethynyl group, 1-propynyl group, 2-propynyl group, butynyl group, pentynyl group or hexynyl 
group), an aikoxy group having one to six carbon atoms (e.g., methoxy group, ethoxy group, n-propoxy group, iso- 

55 propoxy group or n-butoxy group) and an alkenyloxy group having two to six carbon atoms (e.g., vinyloxy group, allyloxy 
group, 1-propenyloxy group or Isopropenyloxy group). 

[0043] Preferred embodiments of the compound represented by the fomriula (I) according to the present invention, 
a salt thereof or a solvate of them are not specifically limited, of which more prefen'ed embodiments are compounds 
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wherein is 4-pyricfyl group which may have one or two substituents, a salt thereof or a solvate of them. 
[0044] The "saif used in the present description is a salt fomned from the compound according to the present inven- 
tion, of which a pharmacologically acceptable salt is preferred. Preferred examples thereof are a hydrohalogenic acid 
salt such as hydrofluorlde, hydrochloride, hydrobromide or hydroiodide; an inorganic acid salt such as sulfate, nitrate, 
perchlorate. phosphate, carbonates or hydrogencarbonate; an organic carboxylic acid salt such as acetate, trlfluoro- 
acetate, oxalate, maleate, tartrate, fumarate or citrate; an organic sulfonic acid salt such as methanesulfonate, trifluor- 
omethanesulfonate, ethanesulfonate, benzenesulfonate, toluenesulfonate or camphorsulfonate; an amino acid salt 
such as aspartate or glutamate; a quatemary amine salt; an allcali metal salt such as sodium salt or potassium salt; 
an alkaline earth metal salt such as magnesium salt orcalclum salt. More preferred examples of the "phanmacologically 
acceptable salt" are hydrochloride and oxalate. 

[0045] The "solvate" used in the present description Is a solvate of the compound according to the present invention 
or a salt thereof and is not specifically limited. Preferably, the solvate is a hydrate, a solvate with an alcohol such as 
methanol, ethanol, propanol, or isopropanol, a solvate with an ester such as ethyl acetate, a solvate with an ether such 
as methyl ether, ethyl ether orTHF (tetrahydrofuran) or a solvate with DMF (dimethylformamide), of which a hydrate 
or a solvate with an alcohol such as methanol or ethanol is more prefen^ed. A solvent for constituting the solvate is 
preferably a phamnacologically acceptable solvent. 

Production Process 

[0046] Typical production processes for the compounds represented by the formula (I) and the formula (IV) of the 
present invention will be Illustrated below. The "room temperature" as used hereinafter represents a temperature from 
about O^C to about 40° C. 



[0047] In the fomiula, Ar^^ and are the same as or different from each other and each represents an aromatic 
cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted; and R^a and R^ are the same as or different from each other and each 
represents a hydrogen atom , an alkyi group having one to six carbon atoms which may be substituted, an alkenyl group 
having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 
be substituted, a cycloalkyi group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, a 5 to 1 4-membered non-aromatic heterocyclic group 
which may be substituted, an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be 
substituted, or a 5 to 1 4-membered aromatic heterocyclic group whk:h may be substituted. 

Step A-1 : In this process, the compound (A1 ) is subjected to dehydration-condensation with an aldehyde compound 
in the presence of a base, to give the compound (A2). The base for use in the reaction is preferably an alkali metal 
alkoxide, such as sodium methoxide. sodium ethoxide or potassium t-butoxide, and an alkali metal carbonate such 
as potassium carbonate or sodium carbonate may be also used. The reaction is perfomied in a solvent which does 
not adversely affect the reaction and dissolves the starting compounds and intemiedlates therein to some extent, 
such as ethanol, methanol, tetrahydrofuran, dichloromethane, chloroform, A/, ^dimethylformamide, A^methylpyr- 
rolldone, dimethyl sulfoxide, or a mixture of these solvents. The reaction is perfomied at CTC to ISO'^C. 
Step A-2 : In this process, the compound (A2) prepared in Process A-1 is reacted and cycllzed with a guanldine 
derivative in the presence of a base and Is aromatized with an oxidizing agent, to give the pyrimidlnone derivative 
(A3) according to the present invention. The base for use in the cyclization Is preferably an alkali metal alkoxide 
such as sodium methoxide, sodium ethoxide or potassium f-butoxide, and an alkali metal carbonate such as po- 
tassium carbonate or sodium carbonate may be also used. The oxidizing agent for the aromatlzation Includes, for 
example, a manganese compound such as activated manganese dioxide; a quinone such as 2,3-dichloro-5,6-di- 
cyano-1 ,4-benzoquinone; and sulfur. The solvent for use herein Is not specifically limited, as long as it does not 



(Production Process A) 
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adversely affect the reaction and can dissolve the starting compounds and intemiediates to some extent, and 
ethanol, methanol, tetrahydrofuran, dichloromethane, chloroform, A/.W-dimethylformamlde, N-methylpyrrolidone, 
dimethyl sulfoxide, or a mixture of these solvents are prefen-ed. The reaction is perfomied at O^C to 120''C. 

5 

(Production Process B) 

10 

(Bl) (B2) 



[0048] in the formula, Ar^*' and R^'' are the same as or different from each other and each represents an aromatic 
IS cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted; and X*' represents a halogen atom, an alkyisulfonyloxy group or an 
arylsulfonyloxy group. This process is another synthetic process of the compound (A2) in Process A-1 of Production 
Process A. That Is, the compound (B1) is reacted with a diester of cyanomethylphosphonic acid in the presence of a 
base and a palladium catalyst and is subjected to dephosphorylation-condensation with an aldehyde compound, to 
20 give the compound (B2). A suitable base for use in the reaction varies depending on, for example, the starting materials 
and the solvents, Is not specifically limited, as long as It does not adversely affect the reaction, and Is preferably sodium 
hydride. A suitable palladium catalyst for use herein varies depending on, for example, the starting materials and the 
solvent, Is not specifically limited, as long as It does not adversely affect the reaction, and preferred examples thereof 
are tetrakls(triphenylphosphine)palladium(0), dichlorobis(triphenylphosphine)palladlum(0) and tris(dibenzylideneace- 
25 tone)dlpalladium(O). A suitable reaction solvent for use herein varies depending on, for example, the starting materials 
and the reagent, Is not specifically limited, as long as it does not adversely affect the reaction and can dissolve the 
starting materials therein to some extent, and Is preferably an ether such as dimethoxyethane, diethyl ether or tetrahy- 
drofuran. The reaction is perfonned at 0°C to 120°C. 



30 
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[0049] In the formula, Ar^^ and R^^^ are the same as or different from each other and each represents an aromatic 
cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted; R^^ and R^ are the same as or different from each other and each 

45 represents a hydrogen atom, an alkyi group having one to six carbon atoms which may be substituted, an alkenyl group 
having two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 
be substituted, a cycloalkyi group having three to eight carbon atoms which may be substituted, a cycloalkenyl group 
having three to eight carbon atoms which may be substituted, a 5 to 1 4-membered non-aromatic heterocyclic group 
which may be substituted, an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be 

50 substituted or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted; and represents an alkyI 
group having one to six carbon atoms. 

Step C-1 : In this process, the compound (01) is subjected to dehydration-condensation with an aldehyde com- 
pound using a carboxyllc anhydride in the presence of a base, to give the compound (02). A suitable base for use 
S5 in the reaction varies depending on the starting materials and the solvents, is not specifically limited, as long as it 

does not adversely affect the reaction and indudes, for example, an amine such as triethylamlne, pyrrolidine, 
piperidlne or diisopropylethylamlne. As the carboxyllc anhydride, acetic anhydride is prefered. The reaction Is 
perfonned at a temperature from room temperature to 120''C. 
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Step C-2 : In this process, the compound (C2) prepared in Process C-1 is reacted with a guanidine derivative in 
the presence of a base and Is then aronnatlzed using an oxidizing agent, to give the pyrimidinone derivative (C3) 
of the present invention. A suitable base for use in the reaction varies depending on the starting materials and the 
solvents, is not specifically limited, as long as it does not adversely affect the reaction, and includes an alkali metal 

s alkoxide such as sodium methoxide, sodium ethoxide or potassium f*butoxide. as well as an alkali metal carbonate 

such as potassium carbonate or sodium carbonate. A suitable oxidizing agent for use In the reaction varies de- 
pending on the starting materials and the solvent, is not specifically limited, as long as it does not adversely affect 
the reaction and Includes, for example, a manganese compound such as activated manganese dioxide; a quinone 
such as 2,3-dichloro-5,6-dicyano-1,4-benzoquinone; and sulfur. The reaction is perfomned in a solvent that does 

10 not adversely affect the reaction and dissolves the starting compounds and intemiedlates to some extent, such 
as ethanol, methanol, tetrahydrofuran, dichioromethane, chloroform, A/,A/-dimethytfonmamide, A/-methyIpyrro- 
lidone, dimethyl sulfoxide, or a mixture of these solvents. The reaction Is perfonned at 0°C to 120**C. 

(Production Process D) 
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[0050] In the formula, Ar^^ and are the same as or different from each other and each represents an aromatic 
cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted or a 5 to 1 4-membered aromatic 
heterocyclic group which may be substituted; and represents an alkyl group having one to six carbon atoms which 
may be substituted, an alkenyl group having two to six carbon atoms which may be substituted or an alkynyl group 
30 having two to six carbon atoms which may be substituted, in this process, the nitrogen atom at the 3-posltion or the 
amino group at the 2-position of pyrimidlne nucleus of the pyrimidinone derivative (D1) prepared in Production Process 
A or C is alkylated. The reaction is performed, for example, by reacting the compound with an alkyl halide compound 
in a solvent in the presence of a base. 

[0051] A suitable base for use herein varies depending on the starting materials and the solvent, is not specifically 
35 limited, as long as it does not adversely affect the reaction and is preferably sodium hydride, sodium hydroxide, po- 
tassium hydroxide, sodium hydrogencarbonate, sodium carbonate or potassium carbonate. A suitable solvent for use 
herein varies depending on the starting materials and the reagent, is not specifically limited, as long as it dissolves the 
starting materials to some extent, and prefen^ed examples thereof are an alcohol such as methanol or ethanol; an ether 
such as tetrahydrofuran, dioxane, dimethoxyethane or diethylene glycol dimethyl ether; as well as A/,/V-dimethylforma- 
40 niide, dimethyl sulfoxide, 1 -methylpyrrolidinone. The reaction is perfomned at a temperature from 0°C to 1 0O'C. 

(Production Process E) 



R^^R^^N^N^^Ar^*^ 




S5 [0052] in the fomnula, Ar^^ represents an aromatk: cyclic hydrocarbon group having six to fourteen carbon atoms 
which may be substituted or a 5 to 1 4-membered aromatic heterocyclic group which may be substituted; R^® and R2« 
are the same as or different from each other and each represents a hydrogen atom, an alkyl group having one to six 
carbon atoms which may be substituted, an alkenyl group having two to six carbon atoms which may be substituted. 
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10 



15 



an alkynyl group having two to six carbon atoms which may be substituted, a cycloalkyi group having three to eight 
carbon atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be sub- 
stituted, a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an. aromatic cyclic hydrocar- 
bon group having six to fourteen carbon atoms which may be substituted, or a 5 to 1 4-membered aromatic heterocyclic 
group which may be substituted; and are the same as or different from each other and each represents a 
hydrogen atom, an alley! group having one to six carbon atoms which may be substituted, an alkenyi group having two 
to six carbon atoms which may be substituted, or an alkynyl group having two to six carbon atoms which may be 
substituted; the ring represents pyridinyl group, pyrimidlnyi group, pyrazinyl group or pyridazinyl group; and the ring 
A' represents dihydrooxopyridinyl group, dlhydrooxopyrimidinyl group, dihydrooxopyrazinyi group or dihydrooxopyri- 
dazlnyl group. In this process, the aikoxy group of the 5-(a-aikoxy-nitrogen-containing heteroaryl)pyrlmidlnone (E1) Is 
hydrolyzed, to give 5-(a-oxo-nitrogen-contalning heterocyclyl)pyrimldlnone (E2) of to the present invention. The reac- 
tion is perfomied in an aqueous solution of a mineral acid such as hydrochloric acid, hydrobromic acid or sulfuric acid 
or a mixture of the aqueous solution of the mineral acid with acetic acid at a temperature from room temperature to 
100»C. 



20 
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[0053] In the formula, Ar^«, R^^, R^o, R3e and the ring A' have the same meanings as defined In Production Process 
30 E; R^^ represents, for example, an alkyl group having one to six carbon atoms which may be substituted, an alkenyi 
group having two to six carbon atoms which may be substituted or an alkynyl group having two to six carbon atoms 
which may be substituted; and represents a halogen atom, an alkytsulfonyloxy group or an arylsulfonyloxy group. 
In this process, the compound (F2) having a substltuent introduced into the nitrogen atom on the ring A' of the present 
invention can be prepared by reacting compound (F1) with an alkyl halide compound and so on in a solvent in the 
3s presence of base. A suitable base for use herein varies depending on the starting materials and the solvent, is not 
specifically limited, as long as it does not adversely affect the reaction and includes sodium hydride, sodium hydroxide, 
potassium hydroxide, sodium hydrogencariaonate, sodium carbonate or potassium carisonate. A suitable solvent for 
use herein varies depending on the starting materials and the reagent, is not specifically limited, as long as it does not 
adversely affect the reaction and dissolves the starting materials to some extent, and Includes an alcohol such as 
40 methanol or ethanol; an ether such as tetrahydrofuran, dioxane, dimethoxyethane or diethylene glycol dimethyl ether; 
as well as A/,/V-dimethylformamlde, dimethyl sulfoxide or 1-methylpyrrolidinone. The reaction is generally perfonmed 
at a temperature from 0**C to 100**C. 

45 (Production Process 6) 



50 




55 [0054] In the formula, Ar^®, R^®, R2e, R3o and the ring A* have the same meanings as defined in Production Process 
E; and R^ represents an aromatk: cyclic hydrocarbon group having six to fourteen cari^on atoms which may be sub- 
stituted, a 5 to 1 4-membered aromatic heterocyclic group which may be substituted or an alkenyi group having two to 
six cartoon atoms which may be substituted. The compound (G2) according to the present invention can be prepared 
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by reacting the compound (G 1 ) with an arylboron reagent, heteroarylboron reagent or alkenylboron reagent in a solvent 
In the presence of a base and a copper catalyst. A suitable base for use In the reaction varies depending on the starting 
materials and the solvent, is not specifically limited, as long as it does not adversely affect the reaction, and Is preferably 
a tertiary amine such as pyridine, dilsopropylethylamine or triethylamine. A suitable copper catalyst for use herein 

5 varies depending on the starting materials and the solvent, is not specifically limited, as long as it does not adversely 
affect the reaction, is preferably a divalent copper compound such as cupric acetate, cupric bromide or cupric sulfate 
and is more preferably cupric acetate. A suitable solvent for use herein varies depending on the starting materials and 
the reagent, is not specifically limited, as long as it does not adversely affect the reaction and dissolves the starting 
materials to some extent, and is preferably, for example N,N-dimethylformamide, tetrahydrofuran, ethyl acetate or 

10 dichloromethane. The reaction temperature Is preferably from 0*C to 120*C. 

[0055] Typical examples of the production processes for the compounds (I) according to the present invention have 
been illustrated above. The material compounds used in the production of the compounds of the present invention 
may fonn salts and/or solvates and are not specifically limited, as long as they do not adversely affect the reaction. 
When the compounds (I) according to the present invention are obtained as free compounds, they can be converted 

15 into possible salts of the above-mentioned compounds (I) according to a conventional procedure. Various isomers 
such as geometrical isomers, optical isomers based on an asymmetric carbon, rotational isomers, stereoisomers, and 
tautomers obtained as the compounds (1) according to the present Invention can be purified and isolated according to 
a conventional separation means. Such separation means Include, for example, recrystallizatlon, diastereomeric salt 
method, enzymatic resolution, and a variety of chromatography such as thin layer chromatography, column chroma- 

20 tography or gas chromatography, 

[0056] The compounds represented by the fonnula (I) according to the present invention, salts thereof or solvates 
of them can be fomnulated into phannaceuticai preparations as intact or as a mixture with, for example, a Icnown 
pharmacologically acceptable canier according to a conventional procedure. Pretended dosage fomis are tablets, pow- 
ders, subtle granules, granules, coated tablets, capsules, synjps, troches, inhalants, suppositories, injections, oint- 

25 ments, ophthalmic ointments, eye drops, nasal drops, ear drops, cataplasms, and lotions. In the fonnulation, generally 
used fillers, binders, disintegrators, lubricants, coloring agents, and flavoring agents, as well as stabilizers, emuisifiers. 
absorisefacients, surfactants, pH adjusting agents, antiseptics, and antioxidants according to necessity can be used. 
They can be formulated according to a conventional procedure using components generally used as raw materials for 
pharmaceutical preparations. Examples of such components include (1) animal and vegetable oils such as soybean 

30 oil, beef tallow and synthetic glycerides; (2) hydrocarbons such as liquid paraffins, squalane and solid paraffins; (3) 
ester oils such as octyldodecyl myristate and isopropyi myristate; (4) higher alcohols such as cetostearyl alcohol and 
behenyl alcohol; (5) silicone resins; (6) silicone oils; (7) surfactants such as polyoxyethylene fatty acid esters, sorbitan 
fatty acid esters, glycerin fatty acid esters, polyoxyethylene sorisitan fatty acid esters, polyoxyethylene hydrogenated 
castor oils and polyoxyethylene-polyoxypropylene block copolymers; (8) water-soluble polymers such as hydroxyethyi 

35 cellulose, poly(acrylic acid)s, carboxyvinyl polymers, polyethylene glycol, polyvinylpyrrolidone and methylcellulose; (9) 
lower alcohols such as ethanoi and isopropanol; (1 0) polyhydric alcohols such as glycerol, propylene glycol, dipropylene 
glycol and sori3itol; (11) sugars such as glucose and sucrose; (12) inorganic powders such as silicic anhydride, mag- 
nesium aluminium silicate and aluminium silicate; and (13) purified water. 1) The fillers include, for example, lactose, 
com starch, sucrose, glucose, mannitol, sorbitol, crystalline cellulose and silicon dioxide; 2) the binders include, for 

40 example, polyvinyl alcohol, polyvinyl ether, methylcellulose, ethylcellulose, gum arable, gum tragacanth, gelatin, shel- 
lac, hydroxypropyl cellulose, hydroxypropyi methyl cellulose, polyvinylpyrrolidone, polypropylene glycol-polyoxyethyl- 
ene block polymers, meglumine, calcium citrate, dextrin and pectin; 3) the disintegrators include, for example, starch, 
agar, gelatin powder, crystalline cellulose, calcium cartDonate, sodium hydrogencartaonate, calcium citrate, dextrin, 
pectin and carboxymethylceilulose calcium; 4) the lubricants include, for example, magnesium stearate, talc, polyeth- 

<5 yiene glycol, silica, and hardened vegetable oils; 5) the coloring agents can be any coloring agents which are approved 
to add to pharmaceutical preparations; 6) the flavoring agents include, for example, cocoa powder, menthol, aromatic 
powder (empasm), peppennint oil, camphol (borneol) and cinnamon powder; and 7) the antioxidants can be any anti- 
oxidants which are approved to add to pharmaceutical preparations, such as ascorisic acid and a-tocopherol. 
[0057] 1 ) The oral preparation is produced by mixing the compound according to the present invention, a salt thereof 

50 or a solvate of them with a filler, and If necessary, a binder, disintegrator, lubricant, coloring agent, flavoring agent, and 
other components, and fonnulating the mixture according to a conventional procedure Into, for example, a powder, 
subtle granules, granules, tablet, coated tablet or capsules. 2) The tablets and granules can be appropriately coated 
with, for example, sugar or gelatin according to necessity. 3) The liquid fonnuiations such as syrups, injection prepa- 
rations or eye drops can be prepared according to a conventional procedure by adding a pH adjusting agent, solubilizer, 

55 and isotonizing agent, and if necessary, a solubilizing agent, stabilizer, buffer, suspending agent, antioxidant, and other 
components. The liquid fonnuiations can also be fomied into f reeze-dried products. The injections can be administered 
intravenously, subcutaneously and/or intramusculariy Pretended examples of the suspending agents are methylcellu- 
lose, polysortate 80, hydroxyethyi cellulose, gum arabk;, powdered tragacanth, cari^oxymethylcellulose sodium and 
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polyoxyethylene sort itan monolaurate; preferred examples of the solubilizers are polyoxyethylene hydrogenated caster 
oil, poiysorbate 80, nicotinamide and polyoxyethylene sorbitan nnonolaurate; preferred examples of the stabilizers are 
sodium sulfite, sodium metasulfite and ether; preferred examples of the preservatives are methyl p-hydroxybenzoate, 
ethyl p-hydroxybenzoate, sorbic add, phenol, cresol and chlorocresol. 4) The external preparations can be produced 

5 according to a conventional procedure not specifically limited. Base materials for use herein can be any raw materials 
generally used in, for example, phamnaceutical preparations, quasi drugs and cosmetics. Such raw materials Include, 
for example, animal and vegetable oils, mineral oils, ester oils, waxes, higher alcohols, fatty acids, silicone oils, sur- 
factants, phospholipids, alcohols, polyhydric alcohols, water-soluble polymers, clay minerals, and purified water. Where 
necessary, any of pH adjusting agents, antioxidants, chelating agents, antiseptics and antimolds, coloring agents, 

^0 flavors, and others can be added. In addition, components having differentiationnnducing action, blood-flow acceler- 
ators, bactericides, anti-Inflammatory agents, cell activators, vitamins, amino acids, humectants, keratolytic agents, 
and other components can be added according to necessity. 

[0058] The dose of the phamnaceutical preparation according to the present Invention varies depending on the degree 
of symptom, age, sex, body weight, administration mode, type of the salt, difference in sensibility to the drug, concrete 
IS type of the disease and other factors. Generally, the pharmaceutical preparation may be administered to an adult in 
one to several divided doses at a daily dose of about 30 ^g to about 1 0 g, preferably 1 00 ^g to 5 g, and more preferably 
1 00 ^g to 1 00 mg for oral administration, or about 30 ^g to about 1 g, preferably 1 00 ^g to 500 mg, and more preferably 
1 00 \ig to 30 mg for injection administration. 

[0059] The present invention can provide novel pyrlmidone compounds. The compounds according to the present 
20 invention, salts thereof or solvates of them have excellent antagonism against adenosine receptors (adenosine A^, 
Nla> ^3 receptor) and are specifically excellent as an antagonist against the adenosine receptors, specifically 
against the adenosine A2B receptor They are useful as an agent for treating or preventing a disease to which the 
adenosine receptors (adenosine A^ . A2A. or A3 receptor) relate and a disease against which an antagonist of the 
receptor is efficacious. They are useful as an agent for treating, preventing or improving, for example, constipation, 
25 irritable bowel syndrome, constipation accompanying irritable bowel syndrome, organic constipation, constipation ac- 
companying enteroparalytic ileus, constipation accompanying congenital digestive tract dysfunction, constipation ac- 
companying ileus, diabetes mellitus, diabetic complications, diabetic retinopathy, obesity or asthma and are also useful 
as, for example, a hypoglycemic agent, agent for ameliorating glucose intolerance, Insulin sensitizer, antihypertensive 
drug, diuretic agent, agent for treating osteoporosis, agent for treating Parkinson's disease, agent for treating Alzhe- 
30 imer's disease, agent for treating an inflammatory bowel disease or agent for treating Crohn's disease. 

Examples 

[0060] The following Referential Examples, Examples and Test Examples are illustrative, and the compounds of the 
35 present invention are under no circumstances restricted by the following examples. Those skilled In the art can modify 
not only the following Examples but also the claims according to the present description in various ways to exploit to 
the full of the present invention, and such modifications and variations are also included within the scope of the ap- 
pended claims relating to the present description. 

40 Referential Example 1 : Ethyl (E)-3-(3-fluorophenyl)-2-(4-pyridyl)-2-propenoate 

[0061] 




[0062] A solution of ethyl 4-pyrldylacetate (25.0 g, 0.151 mol) and 3-fluorobenzaldehyde (20,7 g, 0.167 mo!) in a 
mixture of acetic anhydride (100 mL) and triethylamine (20 mL) was heated under reflux for 5.5 hours. After standing 
55 to cool, the reaction mixture was concentrated. The residue was diluted with ethyl acetate and a saturated aqueous 
sodium hydrogencarbonate solution, and the aqueous layer was extracted with ethyl acetate. The combined organic 
layers were washed with a saturated aqueous sodium hydrogencarisonate solution twice and brine, dried over anhy- 
drous sodium sulfate and then concentrated. The residue was subjected to silica gel column chromatography (eluent; 
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hexane, hexane:ethyl acetate=9:1), to give the title compound (25.5 g, 62%) as a red-orange oil. 

NMR (400 MHz, CDCI3) 6 ppm; 1 .28 (3H, t, J = 7.2 Hz), 4.27 (2H, q. J = 7.2 Hz), 6.70-6.75 (1 H, m), 6.80-6.84 (1H, 
m), 6.91-6.97 (1H. m). 7.12-7.18 (1H, m), 7.16 (2H, dd, J = 1.6, 4.4 Hz), 7.85 (1H, s). 8,62 {2H, dd, J = 1.6, 4.4 Hz). 

s Referential Example 2: Ethyl {£)-3-(2-furyl)-2-(4-pyridyl)-2-propenoate 

[0063] 




[0064] The title compound was synthesized In a manner similar to that described for the method of Referential Ex- 
ample 1 using 2-furaldehyde. 

1H NI^R (400 IVIHz. CDCig) 5 ppm; 1 .20 {3H, t, J = 7.2 Hz), 4.1 8 (2H. q, J = 7.2 Hz), 6.51 (1 H. d, J = 3,6 Hz). 6.54 {1H, 
20 dd, J = 1 .6, 3.6 Hz), 7.29 (2H. dd, J = 1 .6, 4.4 Hz), 7.66 (1 H, s), 7.69 (1H, d, J = 1 .6 Hz). 8.62 (2H, dd, J = 1 .6, 4.4 Hz). 

Referential Example 3: (E)-3-(3-Fluorophenyl)-2-(4-pyridyl)-2-propenenitrile 

[0065] 



30 




[0066] Sodium (3.0 g, 130 mmol) was dissolved in ethanol (150 mL), 4-pyridylacetonltriie hydrochloride (10 g, 65 
35 mmol) was added thereto, and then the mixture was stirred at room temperature. After 1 0 minutes, 3-fiuorobenzaide- 
hyde (8 g, 65 mmol) was added thereto, followed by stirring as It was for 30 minutes. The resulting precipitates were 
collected by filtration and washed with a small portion of water, to give the title compound (8.2 g, 56%) as a colorless 
solid. 

1H NMR (400 MHz, DMSO-dg) 6 ppm; 7.40-7.46 (1H, m), 7.61-7.68 (1H, m), 7.75 {2H, dd, J = 1.8. 4.4 Hz), 7.77-7.86 
40 (2H, m), 8.37 (1 H, s), 8.73 (2H, dd, J = 1 .6, 4.4 Hz). 

Referential Example 4: (£)-3-(3-Fluorophenyl)-2-(6-methoxy-3-pyridyl)-2-propenenltrile 

[0067] 



50 




OMe 

55 [0068] To a suspension of sodium hydride (8.8 g, 0.220 mol) in 1 ,2-dimethoxyethane (300 mL) was gradually added 
diethyl cyanomethylphosphonate (19.7 g, 0.1 22 mol) at room temperature under an atmosphere of nitrogen gas. After 
stirring for 15 minutes, 5-bromo-2-methoxypyridlne (20.0 g, 0.106 mol) and tetrakis(triphenylphosphine)palladium(0) 
(2.0 g, 1 .73 mmol) were sequentially added thereto, and the mixture was heated to 90°C and stirred for 6 hours. After 



21 



EP1 439176A1 



standing to cool, the reaction mixture was further cooled on ice. 3-Fluorobenzatdehyde (13.7 g, 0.11 0 mol) was added 
dropwise thereinto under an atmosphere of nitrogen gas at 1^*0 to 4°C over 1 .5 hours, and the mixture was stirred for 
further 2.5 hours while gradually elevating to room temperature. The reaction mixture was diluted with a saturated 
aqueous ammonium chloride solution and ethyl acetate, and then the aqueous layer was extracted with ethyl acetate. 
5 The combined organic layers were washed with a saturated aqueous ammonium chloride solution twice, dried over 
anhydrous sodium sulfate and then concentrated. The residue was suspended in methanol, and the resulting solid 
was collected by filtration and washed with diethyl ether and hexane, to give the title compound (7.80 g, 29%) as a 
colorless solid. 

1H NIVIR (400 IVIHz, DIVISO-de) 5 ppm; 3.92 (3H, s), 7.00 (1H, d, J = 8.8 Hz). 7.34-7.40 (1H, m), 7.57-7.64 (1H, m), 
10 7.69-7.78 (2H, m), 8.03 (1H. s), 8.11 (1H. dd, J = 2.6, 8.8 Hz), 8.53 (1H, d, J = 2.6 Hz). 

Referential Example 5: (£)-3-(2-Furyl)-2-(6-methoxy-3-pyrldyl)-2-propenenltrlle 

[0069] 

15 



20 




25 [0070] The title compound was obtained (1 6.3 g, 68%) as a yellow solid in a manner similar to that described for 
Referential Example 4 from furfural instead of 3-fluorobenzaldehyde. 

1H NMR (400 MHz, DMSO-dg) 5 ppm; 3.90 (3H, s). 6.75 (1H, dd, J = 1 .6, 3.6 Hz), 6.94 (1 H, dd, J = 0.8, 8.8 Hz), 7.11 
(1H, dd, J = 0.8, 3.6 Hz), 7.83 (1H, s), 8.00 (1H, dd. J = 0.8, 1.6 Hz), 8.04 (1H, dd, J = 2.8, 8,8 Hz), 8.46 (1H, dd, J = 
0.8, 2.8 Hz). 

30 

Example 1 : 2-Amino-6-(3-fluorophenyl)-5-{4-pyridyl)-3,4-dihydro-4-pyrlmidinone 
[0071] 

35 



40 




(Method 1) 

45 [0072] Sodium (3.2 g, 139 mmol) was dissolved in ethanoi (200 mL), and then 4-pyridylacetonltrile (10.0 g, 64.7 
mmol), 3-fluorobenzaldehyde (7.3 mL, 68.8 mmol) and guanidine hydrochloride (7.0 g, 73.3 mmol) were successively 
added thereto under ice-cooling, followed by heating under reflux for two days. The Insoluble matters were filtered off, 
and the filtrate was concentrated. The residue was subjected to silica gel column chromatography (eluent; dichlo- 
romethane, dichloromethane:methanol=20:1 , 1 0:1 , 5:1), to give the 5,6-dihydro form of the title compound (13.6 g) as 

so a crude product. To the crude product was added sulfur (26.4 g, 82.3 mmol in temns of sulfur), followed by heating at 
185<'C for 2.5 hours. After standing to cool, the reaction mixture was suspended in methanol. The Insoluble matters 
were filtered off and washed with 2N hydrochloric acid. After concentrating methanol from the filtrate, the residue was 
washed with ethyl acetate twice. The aqueous layer was adjusted to pH 11 with a 5N aqueous sodium hydroxide 
solution, and washed with ethyl acetate twice. The aqueous layer was neutralized with 2N hydrochloric acid, and the 

59 resulting crystals were collected by filtration, and washed with water and ethyl acetate, to give the title compound (6.2 
g, 34%) as a colorless solid. In this process, the title compound could also be obtained by Isolating (£)-3-(3-fluoroph- 
enyl)-2-(4-pyridyl)-2-propenenitrile and then subjecting it to cyclization reaction with guanidine in a manner similar to 
that described for Referential Example 3. 
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(Method 2) 

[0073] Sodium (3.4 g, 1 47 mmol) was dissolved in ethanol (500 mL), and ethyl (£)-3-(3-fluorophenyl)-2-(4-pyrldyl)- 
2-propenoate (33 g, 121 mmol) and guanidine hydrochloride (13.9 g, 146 mmol) were added thereto, followed by 

5 heating under reflux for 13 hours. After standing to cool, the solvent was removed and to the residue was added 
tetrahydrofuran (500 ml). The insoluble matters were filtered off, and the filtrate was concentrated. To a solution of 
the residue In tetrahydrofuran (1500 mL) and methanol (100 mL) was added activated manganese dioxide (250 g), 
followed by heating under reflux. After 2 hours, additional activated manganese dioxide (100 g) was added and the 
mixture was heated under reflux further for one and a quarter hour. After standing to cool, manganese dioxide was 

10 filtered off through Celite, and washed with tetrahydrofuran and methanol. The combined filtrates were concentrated, 
and to the residue was added acetonltrile. The resulting precipitates were collected by filtration, to give the title com- 
pound (15 g, 44%) as a yellow powder. 

NMR (400 MHz, DMSO-dg) 6 ppm; 6.86 (2H, br s), 6.96 (1 H. d, J = 7.6 Hz), 7.00-7.07 (3H, m). 7.00-7.15 (1 H. m). 
7.20-7.28 (1H, m), 8.34 (2H, d, J = 3.2 Hz); MS m/e (ESI) 283 (MH+). 

15 

Example 2: 2-Amino-6-(2-furyl)-5-(4-pyrldyl)-3,4-dihydro-4-pyrlmidinone 
[0074] 

20 



25 




[0075] The title compound was synthesized in a manner similar to that described for the Method 1 of Referential 
30 Example 1 from 2-furaIdehyde. 

1H NMR (400 MHz, DMSO-dg) 5 ppm; 6.48 (1H, dd, J = 1.6, 3.6 Hz), 6.54 (1H, dd. J = 0.8, 3.6 Hz). 6.91 (2H, brs), 
7.21 (2H, dd, J = 1.6, 4.6 Hz), 7.54 (1H, dd, J = 0.8, 1.6 Hz), 8.52 (2H, dd, J = 1.6. 4.6 Hz); MS m/e (ESI) 255 (MH+). 

Examples 3 and 4 

35 

(Example 3) 2-Amlno-6-(3-fluorophenyl)-3-methyl-5-(4-pyrldyl)-3,4-dlhydro-4-pyrimldlnone 
[0076] 

40 



45 




50 



55 
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(Example 4) 6-(3-Fluorophenyl)-3-methyl-2-(methylamlno)-5-(4-pyriclyl)-3,4-dlhydro-4-pyrimidinone 



[0077] 



5 



10 



MeHN< 



Me' 




[0078] To a solution of 2-amlno-6-(3-fluorophenyl)-5-(4-pyrldyl)-3,4-dihydro-4-pyrimjdinone (1 00 mg, 0.354 mmol) in 
W,W-dimethylformamide (2 mL) was added sodium hydride (15 mg, 0.375 mmol in terms of 60% suspension) at O^^C 

15 under an atmosphere of nitrogen gas, followed by stinging. After 10 minutes, iodomethane (30 \iL, 0.482 mmol) was 
added thereto, followed by stirring further for 30 minutes. The reaction mixture was diluted with ethyl acetate and a 
saturated aqueous ammonium chloride solution. The organic layer was washed with a saturated aqueous ammonium 
chloride solution, water and brine, dried over anhydrous sodium sulfate and then concentrated. The residue was sub- 
jected to silica gel plate (developing solvent; dichloromethane:methanol=10:1), to give 2-amino-6-(3-fluorophenyl)- 

20 3-methyl-5-(4-pyridyl)-3,4-dihydro-4-pyrimidlnone (19 mg, 18%) and 6-(3-fluorophenyl)-3-methyl-2-(methyiamino)- 
5.(4-pyrldyl)-3,4-dihydro-4-pyrimldlnone (6 mg, 5%) as a colorless solid, respectively. 

2-Amlno-6-(3-fluorophenyl)-3-methyl-5-(4-pyrldyl)-3,4-dihydro-4-pyrimidinone 

25 [0079] 1H NMR (400 MHz. DMSO-de) 5 ppm; 3.36 (3H, s). 6.93-7.16 (3H, m). 7.04 (2H, d, J = 4.8 Hz), 7.20-7.29 
(1 H. m), 7.50 (2H. br s). 8.35 {2H, d. J = 4.8 Hz); MS m/e (ESI) 297 (MH+). 

6-(3-FluorophenyI)-3-methyl-2-(methylamino)-5-(4-pyridyl)-3,4-dihydro-4-pyrimidinone 

30 [0080] 1H NMR (400 MHz, DMSO-dg) 5 ppm; 2.93 (3H, d, J = 4.4 Hz), 3.35 (3H, s), 6.99-7.16 (3H, m), 7.05 (2H, d, 
J = 5.8 Hz), 7.22-7.29 (1H, m), 7.49 (IH, q, J = 4.4 Hz), 8.37 (2H. d, J = 5.8 Hz); MS m/e (ESI) 311 (MH+). 

Example 5: 2-Amino-3-ethyl-6-(3-fluorophenyl)-5-(4-pyridyl)-3,4-dihydro-4-pyrimidinone 



45 [0082] The title compound was synthesized in a manner similar to that described for Example 3 from ethyl iodide. 
1H NMR (400 MHz, DMSO-dg) 6 ppm; 1.19 (3H, t, J = 7,2 Hz), 3.99 (2H, q, J = 7.2 Hz), 6.94-6.99 (IH, m), 7.01-7.14 
(2H, m), 7.05 (2H, d, J = 5.6 Hz), 7,21-7.28 (1H, m), 7.53 (2H, br s). 8,35 (2H, d, J = 5.6 Hz); MS m/e (ESI) 311 (MH+). 



ss [0081] 



40 




50 



55 
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Example 6: 2-Amino-6-(34luorophenyl)-3-propyl-5-(4-pyridyl)-3,4-dlhydro-4-pyrimidlnone 



[0083] 




F 



[0084] The title compound was synthesized in a manner similar to that described for Example 3 from /hpropyl iodide. 
1H NMR (400 MHz, DMSO-dg) 5 ppm; 0.90 (3H, t. J = 7.6 Hz), 1.58 (2H, sex. J = 7.6 Hz), 3.85 (2H. t. J = 7.6 Hz), 
6.93-7.16 (3H, m), 7.04 (2H, d, J = 5.2 Hz), 7.19-7.28 (1H, m), 7.52 (2H, brs), 8.34 {2H, d, J = 5.2 Hz); MS nn/e (ESI) 
325 (MH+). 

Example 7: 2-Amlno-6-(2-furyl)-3-methyl-5-(4-pyridyl)-3,4-dihydro-4-pyrlmidinone 



[0086] The title compound was synthesized in a manner similar to that described for Example 3 from 2-amino-6-(2-fu- 
ryl)-5-(4-pyridyl)-3,4-dlhydro-4-pyrimldinone. 

1H NMR (400 MHz, DMSO-dg) S ppm; 3.32 (3H, s), 6.42 (1 H, d, J = 3,6 Hz), 6.46 (1 H. dd. J = 1 .6, 3.6 Hz), 7.14 (2H, 
d, J = 4.6 Hz), 7.39 (2H. br s), 7.55 (1H, s), 8.50 (2H, d. J = 4.6 Hz); MS m/e (ESI) 269 (MH+). 

Example 8: 2-Amlno-3-ethyl-6-(2-furyl)-5-(4-pyrldyl)-3,4-dihydro-4-pyrlmidinone 



[0088] The title compound was synthesized in a manner similar to that described for Example 3 from 2-amino-6-(2-f u- 
ryl)-5-(4-pyrldyl)-3,4-dihydro-4-pyrimidinone and ethyl Iodide. 

1H NMR (400 MHz, DMSO-dg) 5 ppm; 1.15 (3H, t, J = 7.2 Hz), 3.95 (2H, q, J = 7.2 Hz), 6.42 (1H, dd, J = 0.8, 3.6 Hz), 
6.46 (1H, dd, J = 1 .6, 3.6 Hz), 7.15 (2H, dd, J = 1 .6, 4.4 Hz). 7.24 (2H. br s), 7.55 (1 H, dd, J = 0.8, 1 .6 Hz), 8.49 (2H. 
dd, J = 1 .6, 4.4 Hz); MS m/e (ESI) 283 (MH+), 



[0085] 




[0087] 
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Example 9: 2-Amino-6-(2-furyl)-3-propyl-5-(4-pyridyl)-3,4-dlhydro-4-pyrimldinone 
[0089] 




[0090] The title compound was synthesized in a manner similar to that described for Example 3 from 2-amlno-6-(2-fu- 
ryl)-5-(4-pyndyl)-3,4-dihydro-4-pyrimidlnone and n-propyl iodide. 

IH NIVIR (400 IVlHz, DMSO-dg) 8 ppm; 0.90 (3H, t, J = 7.6 Hz), 1 .58 (2H, sex, J = 7.6 Hz), 3.85 (2H, t, J = 7.6 Hz), 6.43 
(1H, dd, J = 0.8, 3.6 Hz), 6.45 (1H, dd, J = 1.6, 3.6 Hz). 7.14 (2H, dd, J = 1,2, 4.4 Hz), 7.40 (2H, br s), 7.55 (1H, dd, J 
= 0.8, 1 .6 Hz), 8.54 {2H, dd, J = 1 .2, 4.4 Hz); MS m/e (ESI) 297 (MH+). 

Example 1 0: 3-Aliyl-2-amino-6-(2-furyl)-6-(4-pyridyl)-3,4-dihydro-4-pyrimidinone 

[0091] 




[0092] The title compound was synthesized in a manner similar to that described for Example 3 from 2-amino-6-(2-fu- 
ryl)-5-(4-pyridyl)-3,4-dihydro-4-pyrimidinone and allyl bromide. 

1H NMR (400MHz, DMSO-dg) 8 ppm; 4.57 (2H. d, J = 5.0 Hz), 5.12-5.20 (2H, m), 5.85 (1H, ddt, J = 5.0, 10.4, 17.2 
Hz), 6.45 (1H, d. J = 3.2 Hz), 6.47 (1H, dd, J = 1.6, 3.2 Hz). 7.15 (2H, dd, J = 1.2, 4.8 Hz). 7.34 (2H, brs). 7.56 (1H. 
d, J = 1 .6 Hz), 8.49 (2H, dd, J=1 .2, 4.8 Hz); MS m/e (FAB) 295 (MH-^). 

Example 11 : 2-Amino-6-(3-fluorophenyl)-5-(6-methoxy-3-pyridyl)-3,4-dihydro-4-pyrimidinone 

[0093] 




[0094] The title compound was synthesized In a manner similar to that described for the Method 2 of Example 1 from 
(E)-3-(3-fluorophenyl)-2-(6-methoxy-3-pyridyl)-2-propenenftrlle, 

^H NMR (400 MHz, DMSO-dg) 8 ppm; 3.77 (3H, s). 6.66 (1H, dd, J = 0.8, 8.4 Hz), 6.76 (2H, brs), 6.96-6.98 (1H. m), 
7.02-7.09 (2H, m), 7.21-7.25 (1H, m), 7.37 (1H, dd, J = 2.4. 8.4 Hz). 7.72 (1H, dd, J = 0.8, 2.4 Hz). 11.29 (1H. brs). 
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Example 1 2: 2-Amino-6-(3-fluorophenyl)-5-(6HTiethoxy-3-pyridyl)-3-methyl-3,4-dlhydro-4-pyri 
[0095] 



10 




[0096] To a solution of 2-amino-6-(3-fluorophenyl)-5-(6-methoxy-3-pyriclyl)-3,4-dihydro-4-pyrimidinone (1 ,0 g, 3,2 
15 mmol) in A/,A^dinnethylformamlde (3 mL) was added sodium hydride (77 mg, 3.2 mmol). After stirring for 1 0 minutes, 
lodomethane (454 mg, 0.2 mL, 3.2 mmol) was added thereto, and the mixture was stirred at room temperature for 2 
hours. After removing the solvent from the reaction mixture, the residue was washed with water, to give the title com- 
pound (600 mg). 

1H NMR (400 MHz, DMSO-dg) 6 ppm; 3.32 (3H, s), 3.78 (3H, s), 6.68 (1H, dd. J = 0.8. 8.8 Hz), 6.97-7.12 (3H, m), 
20 7.23-7.28 (1 H, m), 7.36 (2H. brs), 7.39 (1 H, dd, J = 2.4, 8.8 Hz), 7.74 (1 H. dd, J = 0.8, 2.4 Hz). 

Example 1 3: 2-Amino-6-(3-f luorophenyl)-3-methyl-5-(6-oxo-1 ,6-dihydro-3-pyridinyl)-3,4-dihydro-4-pyrimidinone 

[0097] 



30 




H 



35 

[0098] In a mixture solution of acetic acid and 48% hydrogen bromide, 2-amlno-6-(3-fluorophenyl)-5-(6-methoxy- 

3- pyridyl)-3-methyl-3,4-dihydro-4-pyrimidinone was stirred at 100°C for 2 hours. After cooling, the reaction solution 
was baslfled and washed with ethyl acetate. The aqueous layer was neutralized with diluted hydrochloric acid, and the 
resulting solid was collected by filtration, to give the title compound. 

40 1H NMR (400 MHz, DMSO-dg-DgO) 6 ppm; 3.33 (3H, s), 6.17 (1H, d, J = 9.4 Hz), 6.94 (1H, d, J = 2.4 Hz), 7.09 (IH, 
dd, J = 2.4, 9.4 Hz), 7.11-7.14 (3H, m), 7.28-7.35 (1H, m). 

Example 14: 2-Amlno-6-(3-fluorophenyi)-3-methyl-5-(1 -methyl-6-oxo-1 ,6-dlhydrD-3-pyrldinyl)-3,4-dihydro- 

4- pyrlmidlnone 

45 

[0099] 




[0100] Toasolutlonof2-amlno-6-(3-fluorophenyl)-3-methyl-5-(6-oxo-1,6-dihydro-3-pyridlnyl)-3,4-dihydro-4-pyrimid- 
Inone (20 mg, 0.06 mmol) In dimethyl sulfoxide (1 mL) were added potassium carbonate (20 mg, 0.12 mmol) and 
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iodomethane (20 jiL, 0,30 mmol), followed by stirring at 50"C for 16 hours. After filtering off the insoluble matters, the 
filtrate was purified by HPLC, to give the title compound (4 mg). 

1H NMR (400 MHz, CD3OD) 6 ppm; 3.47 (3H, s), 3.48 (3H, s), 6.39 (1 H, d, J = 9.2 Hz), 7.02-7.08 (1 H, m), 7.12-7.20 
(3H, m). 7.26-7.31 (1H, m), 7.42 (1H, d, J = 2.4 Hz). 

Example 15: 2-Amino-5-(1 -ethyl-6-oxo-1 ,6-dihydro-3-pyridinyl)-6-(3-fluorophenyl)-3-methyl-3,4-dihydro- 
4-pyrimidlnone 

[0101] 



15 




20 

[0102] The title compound was obtained in a manner similar to that described for Example 1 4 from iodoethane. 
1H NMR (400 MHz. CD3OD) 6 ppm; 1.12 (3H, t, J = 7.2 Hz), 3.48 (3H, s), 3.88 (2H. q, J = 7.2 Hz), 6.44 (1H, dd, J = 
0.8, 9.2 Hz), 7.02-7.07 (1H, m), 7.10-7.16 {2H, m), 7.27-7.28 (2H, m), 7.31 (1H, dd. J = 2.4, 9.2 Hz). 

25 Example 1 6: 2-Amino-6-(3-f luorophenyl)-3-methyl-5-(6-oxo-1 -propyl-1 .6-dihydro-3-pyridinyl)-3,4-dihydro- 
4-pyrimldlnone 

[0103] 



35 




[01 04] The title compound was obtained in a manner similar to that described for Example 1 4 from 1 -iodopropane. 
^H NMR (400 MHz, CD3OD) 5 ppm; 0.76 (3H. t. J = 7.2 Hz), 1 .53 (2H, tq. J = 7.2, 7.2 Hz), 3.48 (3H, s), 3.81 (2H, t, J 
= 7.2 Hz), 6.45 (1H, dd, J = 0.6, 9.2 Hz). 7.01-7.06 (1H, m). 7.10-7.15 (2H, m), 7.23 (1H, dd, J = 0.6, 2.6 Hz), 7.26-7,30 
(1H, m). 7.33 (1H, dd, J = 2.6, 9.2 Hz). 
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Example 1 7: 2-Amino-5-[1 -(2-fluoroethyl)-6-oxo-l ,6-dlhyclro-3-pyridinyl]-6-(3-fluorophenyl)-3-methyl-3,4-dihydro- 
4-pyrimidinone 

[0105] 



10 




F 



[0106] The title compound was obtained in a manner similar to that described for Example 14 from 1 -fluoro-2-io- 
doethane. 

NMR (400 MHz, CD3OD) 5 ppm; 3.48 (3H, s). 4.17 {2H, dt, J = 4.8, 26 Hz), 4.53 (2H, dt, J = 4.8, 47 Hz), 6.45 (1H, 
20 d, J = 9.2 Hz), 7.01-7.06 (1 H, m), 7.10-7.15 (2H, m). 7.25-7.28 (2H, m), 7.31 (1H, dd, J = 2.4, 9.2 Hz), 

Example 1 8: 5-{1 -Aliyl-6-oxo-1 ,6-dlhydro-3-pyridinyl)-2-amino-6-(3-fiuorophenyl)-3-methyi-3,4-dihydro- 
4-pyrimldlnone 

25 [0107] 



30 



35 




[0108] The title compound was obtained in a manner similar to that described for Example 1 4 from allyl bromide. 
1H NMR (400 MHz. CD3OD) 5 ppm; 3.48 (3H, s), 4.46 (2H, ddd, J = 1.6, 3.2, 5.2 Hz). 4,87-4.90 (1H, m), 5.06 (dd, J = 
40 1.2, 10.4 Hz), 5.71-5.81 (1H, m), 6.47 (1H, d, J = 9.2 Hz), 702-7.07 (1H, m), 709-714 (2H, m), 719 (1H, d, J = 2.4 
Hz). 7.25-7.31 (1H. m), 7.35 (1H, dd, J = 2.4, 9.2 Hz). 

Example 1 9: 2-Amino-5-[1 -(2-butynyl)-6-oxo-1 ,6-dihydro-3-pyridlnyl]-6-(3-fluorophenyl)-3-methyl-3,4-dlhydro- 
4-pyrlmidlnone 

45 

[0109] 



50 



55 
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[01 10] The title compound was obtained in a manner similar to that described for Example 1 4 from 1 -bromo-2-butyne. 
1H NMR (400 MHz, CD3OD) 5 ppm; 1 .78 (3H, t. J = 2.4 Hz), 3.49 (3H, s), 4.58 (2H, q, J = 2.4 Hz), 6.44 (1H, d, J = 9.0 
Hz), 7.03-7.18 (3H, m), 7.27-7.31 (1H, m), 7.34 {1H, dd, J = 2.2, 9.0 Hz), 7.44 (1H, d, J = 2.2 Hz). 

Example 20: 2-Amino-6-(3-fluorophenyl)-3-methyl-5-(6-oxo-1 -phenyl-1 ,6-dihydro-3-pyrldinyl)-3,4-dlhydro- 
4-pyrlmldlnone 

[0111] 




[0112] In a flask were placed 2-amino-6-(3-fluorophenyl)-3-methyl-5-(6-oxo-1,6-dihydro-3-pyridinyl)-3,4-dihydro- 
4-pyrlmldlnone (40 mg, 0.13 mmol), copper acetate (3 mg, 0.01 mmol), phenylboronlc acid (31 mg, 0.26 mmol), pyridine 
(21 \lL, 0.26 mmol) and A/,A/-dimethylfonnamide (2 mL), followed by stinging at room temperature for 24 hour. After 
filtering off the insoluble matters, the filtrate was purified by HPLC, to give the title compound (16 mg). 
MS m/e (ESI) 389 (MH-^) 

Example 21 : 2-Amlno-6-(3-fluorophenyl)-3-methyl-5-[6-oxo-1-(3-thienyl)-1 ,6-dlhydro-3-pyridinyl]-3,4-dihydro- 
4-pyrimidinone 

[0113] 




[0114] The title compound was obtained In a manner similar to that described for Example 20 from 3-thienylboronlc 
acid. ""H NMR (400 MHz, CD3OD) 5 ppm; 3.49 (3H, s), 6.50 (1 H, dd, J = 0.8. 9.2 Hz), 7.03 (1 H, dd, J = 1 .6, 5.4 Hz), 
7.08-7.13 (1H, m), 7.16-7.23 (2H, m), 7.32-7.38 (4H, m), 7.48 (1H. dd, J = 3.6, 5.4 Hz). 
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Example 22: 2-Amino-3-ethyl-6-(3-fluorophenyl)-5-(6-methoxy-3-pyridyl)-3,4HJIhydro-4iDyrimid 
[0115] 

5 



10 




[0116] The title compound was obtained In a manner similar to that described for Example 12 from ethyl Iodide. 
IS 1H NMR (400 MHz, DMSO-de) 6 ppm; 1.17 {3H, t, J = 7.0 Hz), 3.77 (3H, s), 4,02 (2H, q, J = 7.0 Hz), 6,66 (1H, dd, J 
= 0.8, 8.4 Hz), 6.95-6.98 (1 H, m). 7.03-7.1 0 (2H, m), 7.21 -7.26 (1 H, m). 7.38-7.40 (3H, m), 7.72 (1 H, dd, J = 0.8, 2.4 Hz). 

Example 23: 2-Amlno-3-ethyl-6-(3-fluorophenyl)-5-(6-oxo-1,6-dihydro-3-pyridiny[)-3.4-dihydro-4-pyrimidinone 

20 [0117] 



25 




30 " 

[01 18] The title compound was obtained in a manner similar to that described for Example 1 3 from 2-amino-3-ethyl- 
6-(3-fluorophenyl)-5-(6-methoxy-3-pyridyl)-3,4-dihydro-4-pyrimldlnone. 

1H NMR (400 MHz, DMSO-dg) 6 ppm; 1 .17 (3H, t = 7.2 Hz), 3.96 (2H, q, J = 7.2 Hz), 6.14 (1H, d, J = 9.2 Hz), 6.94 
35 (1H. d, J = 2.0 Hz). 7.06-7.14 (4H, m), 7.28-7.34 (3H, m). 

Example 24: 2-Amino-3-ethyl-6-(3-f luorophenyl)-5-(1 -methyl-6-oxo-1 ,6-dlhydro-3-pyridlnyI)-3,4-dihydro- 
4-pyrimldinone 

40 [0119] 



45 




[0120] To a solution of 2-amino-3-ethyl-6-(3-fluorophenyl)-5-(6-oxo-1 ,6-dihydro-3-pyridinyl)-3,4-dihydro-4-pyrimldl- 
none (20 mg, 0.06 mmol) in dimethyl sulfoxide (1 mL) were added potassium carbonate (20 mg, 0.12 mmol) and 
iodomethane (20 \iL, 0.30 mmol), followed by stirring at 50''C for 16 hours. After filtering off the Insoluble matters, the 
55 filtrate was purified by HPLC, to give the title compound (4 mg). 

^H NMR (400 MHz, CD3OD) 5 ppm; 1 .32 (3H. t, J = 7.2 Hz), 3.47 (3H, s), 4.09 (2H, q. J = 7.2 Hz), 6.40 (1H, d, J = 9.4 
Hz), 7.03-7.08 (1H, m), 7.11 (2H, m), 7.18 (1H, dd, J = 2.8. 9.4 Hz), 7.27-7.32 (1H, m). 7.43 (1H, d, J = 2.8 Hz). 
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Example 25: 2-Amino-3-ethyl-5-(1 -ethyl-6-oxo-1 ,6-dihydro-3-pyridinyl)-6-(3-fluorophenyl)-3,4-dlhydro-4-pyrimiclinone 
[0121] 



10 




15 [0122] The title compound was obtained in a manner similar to that described for Example 25 from iodoethane. 
1H NMR (400 MHz, CD3OD) 5 ppm; 1 .12 (3H, t, J = 7.2 Hz), 1 .32 (3H, t, J = 7.2 Hz), 3.88 (2H, q, J = 7.2 Hz), 4.09 (2H, 
q, J = 7.2 Hz), 6.44 {1H, dd, J = 0.4, 9.2 Hz), 7.02-7.07 (1H, m), 7.09-7.15 (2H, m), 7.31 (1H, dd, J = 2.4, 9.2 Hz), 
7.27-7.29 (2H, m). 

20 Example 26: 2-Amino-3-ethyl-6-{3-fluorophenyl)-5-(6-oxo-1 -propyl- 1 ,6-dihydro-3-pyridinyl)-3,4-dlhydro- 
4-pyrimldinone 

[0123] 



30 
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[0124] The title compound was obtained in a manner similar to that described for Example 25 from 1 -lodopropane. 
^H NMR (400 MHz. CD3OD) 8 ppm; 0.76 (3H, t, J = 7.2 Hz), 1.32 (3H, t, J = 6.8 Hz), 1.53 (2H, m), 3.81 (2H, t, J = 6.8 
Hz), 4.09 (2H, q, J = 7.2 Hz), 6.45 (1H, d, J = 9.2 Hz), 7.01-7.06 (1H, m), 7.10-7.15 (2H, m), 7.33 (1H. dd, H = 2.4. 9.2 
Hz), 7.24 (1H, d, J = 2.4 Hz), 7.26-7.30 (IH, m). 

40 

Example 27: 2-Amino-3-ethyl-5-[1 -(2-fluoroethyl)-6-oxo-1 ,6-dlhydro-3-pyrldlnyO-6-(3-fluorophenyl)-3,4-dihydro- 
4-pyrlmidinone 

[0125] 



50 



55 




[0126] The title compound was obtained in a manner similar to that described for Example 25 from 1 -fluoro-2-iodo- 
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propane. 

1H NMR (400 MHz, CD3OD) 5 ppm; 1 .32 (3H, t, J = 7.2 Hz), 4.09 (2H, q. J = 7.2 Hz). 4.17 (2H, dt, J = 4.8, 26 Hz), 
4.53 (2H, dt, J = 4.8, 47 Hz), 6.45 (1H, dd. J = 0.8, 9.2 Hz), 7.01-7.06 (1H, m), 7.09-7.16 (2H, m). 7.25-7.30 (2H, m), 
7.31 (1H,dd,J = 2.4, 9.2 Hz). 

Example 28: 2-Amino-3-ethyl-6-(3-f luoropheny!)-5-[1 -(3-hydroxypropyl)-6-oxo-1 ,6-dihydro-3-pyridinyl]-3,4-dlhydro- 
4-pyrimidinone 

[0127] 



15 



20 




25 [0128] The title compound was obtained In a manner similar to that described for Example 25 from 3-lodopropanol. 
1H NMR (400 MHz, CD3OD) 6 ppm; 1 .32 (3H, t, J = 7.2 Hz), 1 .70-1 .77 (2H, m), 3.41 (2H, t, J = 6.0 Hz), 3.96 (2H, t, J 
= 6.8 Hz), 4.09 (2H, q, J = 7.2 Hz), 6.44 (1H, d, J = 9.2 Hz). 7.02-7.08 (1H, m), 7.10-7.17 (2H, m). 7.26-7.32 (3H, m). 

Example 29: 5-(1 -Allyl-6-oxo-1 ,6-dlhydro-3-pyrldir^yl)-2-amlno-3-ethyl-6-(3-fluorophenyl)-3,4-dlhydro-4-pyrimldlnone 

30 

[0129] 



35 



40 




[0130] The title compound was obtained In a manner similar to that described for Example 25 from ally) bromide. 
45 MS m/e (ESI) 367 (MH+). 
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Example 30: 2-Amlno-5-[1 -(2-butynyl)-6-oxo-1 ,6-dihydro-3-pyricllnyl]-3-ethyl-6-(3-fluorophenyl)-3,4-dihydro- 
4-pyrimldinone 

[0131] 




[01 32] The title compound was obtained in a manner similar to that described for Example 25 from 1 -bromo-2-butyne. 
1H NMR (400 MHz, CD3OD) 5 ppm; 1 .32 (3H, t, J = 7.2 Hz), 1 78 (3H, t, J = 2.4 Hz). 4.09 {2H, q, J = 7.2 Hz), 4.58 (2H, 
q, J = 2.4 Hz), 6.44 (1 H, dd. J = 0.4, 9.2 Hz), 7.03-7.18 (3H, m), 7.27-7,32 (1H, m), 7.34 (1H, dd, J = 2.4, 9.2 Hz), 7.44 
(1H, dd, J = 0.4, 2.4 Hz). 

Example 31 : 2-Amino-5-(1 -benzyl-6-oxo-1 ,6-dihydro-3-pyridinyl)-3-ethyl-6-(3-f luorophenyl)-3,4-dlhydro- 
4-pyrimidtnone 

[0133] 




[0134] The title compound was obtained in a manner similar to that described for Example 25 from benzyl chioride. 
1H NMR (400 MHz, CD3OD) S ppm; 1 .31 (3H, t. J = 7.2 Hz), 4.08 (2H, q, J = 7.2 Hz), 5.02 (2H, s). 6.51 (1 H, d, J = 9.2 
Hz), 6.97-7.09 (5H, m), 7.17-7.26 (4H, m), 7.29 (1H, d, J = 2.4 Hz), 7.41 (1H. dd, J = 2.4, 9.2 Hz), 

Example 32: 2-Amino-3-ethyl-6-(3-f luorophenyl)-5-(6-oxo-1 -phenyl-1 ,6-dihydro-3-pyridinyl)-3,4-dihydro- 
4-pyrimidinone 

[0135] 
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[01 36] In a flask were placed 2-amino-3-ethyl-6-(3-f luorophenyl)-6-(6-oxo-1 ,6-dlhydro-3-pyriclinyl)-3,4-dihyclro-4-py- 
rlmidlnone (20 mg, 0.06 mmol), copper acetate (3 mg, 0.01 mmol), phenylboronic acid (15 mg, 0.12 mmol), pyridine 
(11 \lL, 0.12 mmol) and N.N-dimethylformamide (1 mL), followed by stirring at room temperature for 24 hours. After 
filtering off the insoluble matters, the filtrate was purified by HPLC, to give the title compound (8 mg). 
5 IVIS m/e (ESI) 403 (MH+). 

Example 33: 2-Amino-3-ethyl-6-(3-fluorophenyl)-5-[6-oxo-1 •(3-thienyl)-1 ,6-dlhydro-3-pyridinyl]-3,4-dihydro- 

4-pyrlmidinone 

10 [0137] 



15 



20 




[01 38] The title compound was obtained in a manner similar to that described for Example 32 from 3-thlenyIboronic 

25 acid, m m/e (ESI) 409 (MH+). 

Example 34: 3-Allyl-2-amino-6-(3-fluorophenyl)-5-(6-methoxy-3-pyridyl)-3,4-dihydro-4-pyrlmidlnone 
[0139] 

30 



35 




40 [01 40] The title compound was obtained In a manner similar to that described for Example 1 2 from ailyl bromide. 
1H NIVIR (400 MHz. DMSO-dg) 5 ppm; 3.77 (3H, s), 4.59 (2H, d, J = 6.2 Hz), 5.1 7-5,22 (2H. m), 5.81 -5.91 (1 H, m). 6.67 
(1H, dd, J = 0.8, 8.4 Hz), 6.97-7.00 (1H, m), 7.04-7.10 (2H, m), 7.21-7.27 (1H, m), 7.31 (2H, brs), 7.40 (1H, dd, J = 
2.4, 8.4 Hz), 7.73 (1 H, dd, J = 0.8, 2.4 Hz). 

45 Example 35: 3-Allyi-2-amino-6-(3-fluorophenyl)-5-(6-oxo-1 ,6-dihydro-3-pyridinyl)-3,4-dihydro-4-pyrimidinone 

[0141] 




[0142] The title compound was obtained in a manner similar to that described for Example 13 from 3-ailyl-2-amino- 
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6-(3-fluorophenyl)-5-(6-methoxy-3-pyridyl)-3,4-dihydro-4-pyrimiclinone. 

lH NMR (400 MHz, DMSO-dg) 5 ppm; 4.58 (2H, d, J = 5.2 Hz), 5.16-5.21 (2H, m), 5.80-5.90 (1H, m), 6.15 (IN, d, J = 
9.2 Hz), 6.95 (1H, d, J = 2.4 Hz), 7.12 {1H. dd. J = 2.4. 9.2 Hz), 7.09-7.16 (3H, m), 7.28-7.34 (3H, m). 

5 Example 36: 3-Allyl-2-amino-6-(3-fluorophenyl)-5-(1 -methyl-e-oxo-l ,6-dlhydro-3-pyridinyl)'^3,4-dihydro- 
4-pyrimidinone 

[0143] 



15 




[0144] To a solution of 3-alIyl-2-amino-6-{3-fluorophenyl)-5-(6-oxo-1,6-dihydro-3-pyridinyl)-3,4-dihydro-4-pyrimidi- 
20 none in dimethyl sulfoxide were added potassium carbonate (2 equivalents) and iodomethane (4 equivalents), followed 
by stirring at 50°C for 1 6 hours. After filtering off the insoluble matters, the filtrate was purified by HPLC, to give the 
title compound. 

1H NMR (400 MHz, CD3OD) 5 ppm; 3.47 (3H, s), 4.70 (2H. ddd, J = 1 .6, 3.2. 4,8 Hz), 5.20-5.27 (2H, m). 5.94 (1 H, ddt, 
J = 4.8, 10.4, 17.2 Hz). 6.39 (1H, d, J = 8,8 Hz). 7.03-7.08 (1H, m), 7.14-7.21 (3H, m), 7.26-7.32 (1H. m), 7.45 (1H, d, 
25 J = 2.4 Hz). 

Example 37: 3-Allyl-2-amino-5-(1 -ethyl-6-oxo-1 ,6-dihydro-3-pyridinyl)-6-(3-f luorophenyl)-3,4-dihydro-4-pyrlmidinone 
[0145] 



35 




[0146] The title compound was obtained in a manner similar to that described for Example 36 from iodoethane. 
^H NMR (400 MHz, CD3OD) 6 ppm: 1.12 (3H, t, J = 7.2 Hz), 3,88 (2H, q, J = 7,2 Hz), 4.70 (2H. ddd, J = 1.6, 3.6, 5.2 
Hz), 5.23 (1H, dd. J = 0,8, 10.4 Hz). 5,26 (1H, dd, J = 0.8, 17.2 Hz), 5.94 (1H. ddt, J = 5.2, 10.4, 17.2 Hz), 6.43 (1H. 
45 dd, J = 0.8, 8.8 Hz), 7.03-7.08 (1H, m), 7.11-7.18 (2H, m), 7.27-7.31 (2H, m), 7.33 (IN, d, J = 2.8 Hz). 
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Example 38: 3-Allyl-2-amlno-6-(3-fluorophenyl)-5-(6-oxo-1 -propyl-1 ,6-dihydro-3-pyridinyl)-3,4-dlhydro-4-pyrimidinone 
[0147] 

5 



10 




15 

[0148] The tttle compound was obtained in a manner similar to that described for Example 36 from 1 -lodopropane. 
1H Nm (400 iVIHz, CD3OD) 5 ppm; 0.76 (3H, t, J = 7.2 Hz), 1 .53 (2H, sex, J = 7,2 Hz), 3.82 (2H, t, J = 7.2 Hz), 4.70 
(2H, ddd, J = 2.0. 3.6, 5.0 Hz), 5.20-5.27 {2H, m). 5.94 (1 H, ddt, J = 5,0, 1 0.4, 1 7.2 Hz), 6.44 (1 H, dd, J = 0.4, 9.4 Hz), 
7.02-7.07 (1H, m), 7.12-7.17 (2H, m), 7.26 (1H, dd, J = 0.4, 2.6 Hz), 7.26-7.31 (1H, m), 7.33 (IH, dd. J = 2.6, 9.4 Hz). 

20 

Example 39: 3-Allyl-2-amlno-5-[1 -(2-fiuoroethyl)-6-oxo-1 ,6-dihydro-3-pyrldinyl]-6-(3-fluorophenyl)-3,4-dlhydro- 
4-pyrimldinone 

[0149] 

25 



30 



35 




[0150] The title compound was obtained In a manner similar to that described for Example 36 from 1 -f luoro-2-io- 
doethane. 

40 1H Niy^R (400 MHz, CD3OD) 6 ppm; 4.17 (2H, dt, J = 5.2, 25.6 Hz), 4.53 (2H, dt, J = 5.2, 46.8 Hz). 4.70 (2H, ddd. J = 
1.6, 3.6, 4.8 Hz), 5.21-5.27 (2H. m). 5.90-6.00 (IH. m). 6.45 (1H, dd. J = 1.6. 8.0 Hz), 7.01-7.06 (IH, m), 7.11-7.18 
(2H, m), 7.25-7.33 (3H, m). 



45 



50 



55 
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Example 40: 3-Allyl-2-amino-6-(3-fluorophenyl)-5-[1 -(3-hyclroxypropyl)-6-oxo-1 ,6-dlhydro-3-pyridinyll-3,4-dihydro- 
4-pyrimidinone 

[0151] 



10 



15 




[0152] The trtle compound was obtained in a manner similar to that described for Example 36 from 1-bromo-3-pro- 
20 panol. 

1H NMR (400 MHz, CD3OD) S ppm; 1 74 (2H, quint. J = 6.8 Hz), 3.41 {2H, t, J = 6.8 Hz), 3.96 (2H, t. J = 6.8 Hz), 4.70 
{2H, ddd, J = 1 .6, 3.6, 5.0 Hz), 5.23 (1 H, dd, J = 1 .2, 1 5.6 Hz), 5.27 (1 H, dd, J = 1 .2, 1 0.4 Hz), 5.94 (1 H, ddt, J = 5.0, 
10.4, 15.6 Hz), 6.44 (1H. dd, J = 0,8. 8.8 Hz), 7.03-7.08 (1H, m), 7.12-7.19 (2H, m), 7.28-7.32 (3H, m). 

25 Example 41 : 3-Allyl-5-(1 -allyl-6-oxo-1 ,6-dihydro-3-pyridinyl)-2-amlno-6-(3-f luorophenyl)-3,4-djhydro-4-pyrlmidinone 

[0153] 
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[01 54] The title compound was obtained in a manner similar to that described for Example 36 from allyl bromide. 
1H NMR (400 MHz. CD3OD) 5 ppm; 4.46 (2H, ddd. J = 1 .2, 2.8. 5.2 Hz). 4.69 (2H. ddd, J = 1 .6. 3.2, 5.2 Hz), 4.86-4.90 
(1 H, m), 5.07 (1 H, dd, J = 1 .6, 1 0.4 Hz). 5.22 (1 H. dd, J = 0.8. 1 5.6 Hz), 5.26 (1 H. dd, J = 0.8, 1 0.4 Hz), 5.76 (1 H, ddt, 
J = 5.2. 10.4. 15.6 Hz), 5.94 (1H, ddt, J = 5.2, 10.4, 15.6 Hz), 6,46 (1H. d. J = 9.2 Hz), 7.02-7.07 (1H, m), 7.11-7.16 
{2H, m), 7.21 (1H, d. J = 2.4 Hz), 7.26-7.32 (1H, m), 7.35 (1H, dd, J = 2.4, 9.2 Hz). 
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Example 42: 3-Allyl-2-amino-5-[1 -(2-butynyl)-6-oxo-1 ,6-dihydro-3-pyrldinyl]-6-(3-fluorophenyl)-3,4-dihydro- 
4-pyrimidjnone 

[0155] 



10 



15 




[01 56] The title compound was obtained in a manner similar to that described for Example 36 from 1 -bromo-2-butyne. 

NiVIR (400 IVlHz, CD3OD) 5 ppm; 1 78 (3H, t, J = 2.4 Hz). 4.58 (2H, q. J = 2.4 Hz), 4.70 (2H, ddd, J = 2.0, 3.6, 5.2 
Hz), 5.21 -5.28 (2H, m). 5.95 (1 H. ddt, J = 5.2, 1 0.4. 1 5.6 Hz). 6.44 (1 H, dd, J = 0.4, 9.2 Hz). 7.04-7.09 (1H, m), 7.16-7.20 
20 (2H, m). 7.27-7.33 (1 H, m), 7.35 (1 H, dd. J = 2.4, 9.2 Hz), 7.46 (1 H, dd, J = 0.4, 2.4 Hz). 

Example 43: 3-Allyl-2-amlno-5-(1 -benzyl-6-oxo-1 ,6-dihydro-3-pyridlnyl)-6-(3-f luorophenyl)-3,4-dlhydro- 
4-pyrimidlnone 



25 



[0157] 
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[0158] The title compound was obtained In a manner similar to that described for Example 36 from benzyl chloride. 
40 1H NMR (400 MHz, CD3OD) 8 ppm; 4.69 (2H, ddd. J = 2.0, 3.2. 4,8 Hz), 5.02 (2H, s), 5.22 (1 H, J = 1 .2, 15.6 Hz). 5.25 
(1H. dd, J = 1.2, 10.4 Hz), 5.93 (1H. ddt, J = 4.8, 10.4, 15.6 Hz), 6.50 (1H, d, J = 9.2 Hz), 6.97-7.11 (5H. m), 7.11-7.26 
(4H, m). 7.31 (1H, d, J = 2.4 Hz), 7.41 (1H, dd, J = 2.4, 9.2 Hz). 
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Example 44: 3-Allyl-2-amlno-6-(3-fluorophenyl)-5-(6-oxo-1 -phenyl-1 ,6-cllhydro-3-pyridinyl)-3,4-dlhydro- 
4-pyrimidinone 

[0159] 




[0160] In a flask were placed 3-aHyl-2-amlno-6-(3-fluorophenyl)-5-(6-oxo-1 ,6-dihydro-3-pyridinyl)-3,4-dihydro-4-py- 
rimidinone (20 mg, 0.06 mmol), copper acetate (3 mg, 0.01 mmol), phenylboronic acid (15 mg, 0.12 mmol), pyridine 
(11 jiL, 0.12 mmol) and A/,A/-dimethy!formamlde (1 mU), followed by stirring at room temperature for 24 hours. After 
filtering off the Insoluble matters by filtration, the filtrate was purified by HPLC, to give the title compound (8 mg). 
MSm/e (ESI)415(MH+). 

Example 45: 3-Aliyl-2-amino-6-(3-fluorophenyi)-5-[6-oxo-1 -(3-thienyl)-1 ,6-dihydro-3-pyridinyi]-3,4-dihydro- 
4-pyrlmidinone 

[0161] 




[0162] The title compound was obtained in a manner similar to that described for Example 44 from 3-thienylboronic 
acid. 

m m/e (ESI) 421 (IVIH+). 

Example 46: 2-Amino-6-(2-furyi)-5-(6-methoxy-3-pyridyl)-3,4-dihydro-4-pyrimidinone 
[0163] 




[0164] The title compound was obtained by reacting in a manner similar to that described for the Method 2 of Example 



40 



EP 1439 176 A1 



1 , and then purifying by HPLC. 

1H NMR (400 MHz, CD3OD) 8 ppm; 3.98 (3H. s). 6.23 (1H, dd, J = 0.8, 3.6 Hz), 6.53 (1H. dd, J = 1.6, 3.6 Hz), 6.96 
(1 H, dd. J = 0.8, 8.8 Hz), 7,63 (1 H, dd, J = 2.4, 8.8 Hz), 7.74 (1 H, dd, J = 0.8, 1 .6 Hz), 8.03 (1 H, dd, J = 0.8, 2.4 Hz). 
[0165] The compounds represented by the above formula (I) according to the present invention are useful as an 
5 adenosine receptor (A^ , A2A. or A3 receptor) antagonist and are specifically useful as an A2B receptor antagonist. 
Test examples demonstrating the efficacy of the compounds of the present Invention as a medicament will be described 
below. 

Test Example 1 : Measurement of the binding ability to adenosine A^ receptor 

10 

[0166] A human adenosine A^ receptor cDNA was expressed In excess in CH0K1 cells, and this membrane sample 
was suspended at a protein concentration of 66.7 fig/ml in 20 mlVI HEPES buffer, pH 7.4 (1 0 mM MgCl2, 1 00 mM NaCI). 
To 0.45 ml of this membrane sample suspension were added 0.025 ml of 60 nM tritium-labeled chiorocyclopentyl 
adenosine (^H-CCPA, from NEN Ltd.) and 0.025 ml of test compound. This mixture was left at 30°C for 120 minutes, 
15 filtered rapidly under suction through a glass fiber filter (GF/B, from Whatman), and immediately washed twice with 5 
ml of 50 mM water-cooled Tris-HCI buffer. Thereafter, the glass fiber fitter was transferred to a vial, scintillator was 
added thereto, and the radioactivity on the filter was measured by a liquid scintillation counter. The Inhibition of binding 
of ^H-CCPA to A^ receptor by the test compound was detemnined using the following fomnula, and from this inhibition, 
50 % inhibition concentration (tCso) was calculated (the following equation). 

20 

Inhibition (%)=[1 -{(binding in the presence of the test 
compound-non-specific bindlng)/(total binding-non-specific 
binding)}] X 100 

[0167] In the above formula, the total binding means ^H-CCPA-bound radioactivity in the absence of the test com- 
pound; the nonspecific binding means ^H-CCPA-bound radioactivity in the presence of 100 [iM RPIA ([R]-[1 -methyl- 
30 2-phenylethyl] adenosine); and the binding in the presence of the test compound means ^H-CCPA-bound radioactivity 
in the presence of the test compound at predetermined concentrations. The inhibition constant (Kl value) in the table 
was determined from the fomnula of Cheng-Prusoff. 

Test Example 2: Measurement of the binding ability to adenosine A2A receptor 

35 

[0168] An experiment of inhibition of binding to adenosine A2A receptor was conducted using a membrane sample 
(Receptor Biology Inc.) where an adenosine receptor cDNA was expressed in excess. This membrane sample 
was suspended at a protein concentration of 22.2 ^g/ml in 20 mM HEPES buffer, pH 7.4 (10 mM MgCl2 and 1 00 mM 
NaCI). To 0.45 ml of this membrane sample suspension were added 0.025 ml of 500 nM tritium-labeled 2-p-[2-carbox- 

40 yethyl]phenetylamlno-5'-N-ethylarboxyamide adenosine (3H-CGS21 680, from NEN) and 0.025 ml of test compound. 
This mixture was left at 25*»C for 90 minutes, filtered rapidly under suction through a glass fiber filter (GF/B, from 
Whatman), and immediately washed twice with 5 ml of 50 mM ice-cooled Tris-HCI buffer. Thereafter, the glass fiber 
filter was transferred to a vial, scintillator was added thereto, and the radioactivity on the filter was measured by a liquid 
scintillation counter. The Inhibition of binding of ^H-CGS21 680 to A2A receptor by the test compound was detemnined 

45 using the following fomnula, and from this inhibition, 50 % inhibition concentration (IC50) was calculated. 

Inhibition (%)=[1 -{[(binding in the presence of the 
^ test compound)-(nonspeclfic binding)]/[(total blnding)- 

(nonspecific bind! ng)]}]x 100 

[0169] Here, the total binding means 3H-CGS21 680-bound radioactivity In the presence of the test compound; the 
55 nonspecific binding means 3H-CGS21 680-bound radioactivity in the presence of 1 00 m-M RPIA; and the binding In the 
presence of the test compound means 3H-CGS21 680-bound radioactivity in the absence of the test compound at 
predetermined concentrations. The Inhibition constant (Kl value) in the table was detemnined from the formula of Cheng- 
Pmsoff. 
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Test Example 3 

Experiment of inhibition of NECA-stimuiated production of cAMP In adenosine A2B receptor-expressing cells 

5 [0170] CH0K1 cells where human adenosine Agg receptor had been expressed in excess were plated onto a 24-well 
plate at a density of 1 .5x 1 0^ cellsAveil, cultured overnight, and used In the experiment. The degree of inhibitory effect 
of the test compound on the amount of cAMP produced by stimulation with 30 nM 5'-N-ethyicarboxyamide adenosine 
(NECA from Sigma) was evaluated in tenns of affinity for AgB receptor. That Is, the adhering ceils were washed twice 
with 2 ml/well Krebs-Rlnger buffer solution (containing 0.1 % BSA; pH 7.4) and pre-incubated for 30 minutes in a volume 

10 of 0.5 ml/well. Then, a mixed solution containing NECA and the test compound was added In a volume of 0.1 ml/well 
In the presence of a phosphodiesterase Inhibitor Ro-20-1724 (a product of RBI). After pre-lncubatlon for 15 minutes, 
the reaction was temiinated with 0.1 N HCi In a volume of 300 [il/well. Measurement of intracellular CAMP was carried 
out using a CAMP enzyme immunoassay kit produced by Amersham. The inhibition of NECA-stlmulated production 
of CAMP by the test compound was detemiined using the following equation: 



15 



20 



25 



Inhibition (%)=[1 -{(amount of cAMP in the coexistence of 
NECA and the test compound-amount of cAMP In only the 
Krebs-Ringer buffer solutton)/(amount of cAMP upon 
stimulation with NECA only-amount of cAMP in only the 
Krebs-Rlnger buffer solution))) x 1 GO 



[0171] The ability of the compound according to the present invention to bind to or the ability to antagonize adenosine 
receptor are as follows. 

30 Table 1 



Test Compound 


Ki (nM) 
Ai 


(nM) 
A2A 


IC5o{nM) 
A2B 


Example 2 


1108 


345 


256 


Example 7 


966 


493 


71 



[0172] The compounds according to the present invention or salts thereof have an excellent Inhibitory action against 
the adenosine receptors. 

Test Example 4: Evaluation of Defecation-Promoting Action 

[01 73] The defecation-promoting action of the adenosine Agg receptor-inhibiting compound which was Identified by 
measuring the binding ability and inhibitory ability thereof to the adenosine receptor in Test Examples 1 to 3, a salt 
thereof, a solvate of them, or a pharmaceutical composition containing it can be evaluated on the basis of the following 
method. That is, SD IGS rats (6 weel<s-oid, from Charies River) were placed in cages (3 animals/cage) and preliminarily 
allowed food and water ad libitum and raised for 1 weel<. Then, a tared water-absorbing sheet was placed below each 
cage, and the animals were fasted but allowed water ad libitum throughout the experiment. After 1 .5 hours, the fecal 
pellets were collected from each cage and observed for abnormality before the experiment. The compound suspended 
or dissolved In 0.5 % (wA^) methyl cellulose (MC) was orally administered In a volume of 5 ml/kg. On one hand, 0.5 % 
(wA^) MC only was orally given to the control group. After administration of the compound, the rats were returned to 
the cage provided with a new water-absoriDing sheet, and 90 minutes after the administration, the fecal pellets on the 
water-absorbing sheet were collected from each cage, and the external appearance was observed, and then counted 
and weighed. The number of fecal pellets is expressed per each cage. 

[0174] The compounds according to the present invention, a salt thereof or solvates of them have an excellent def- 
ecation-promoting action. 
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Claims 

1 . A compound represented by the following fonnula (I), a salt thereof or a solvate of theoi. 



10 




0 



In the formula, and are the same as or different from each other and each represents a hydrogen atom, an 
alky! group having one to six carbon atoms which may be substituted, an alkenyl group having two to six carbon 

15 atoms which may be substituted, an alkynyl group having two to six carbon atoms which may be substituted, a 
cycloalkyi group having three to eight carbon atoms which may be substituted, a cycloalkenyl group having three 
to eight carbon atoms which may be substituted, a 5 to 1 4'membered non-aromatic heterocyclic group which may 
be substituted, an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be substituted, 
a 5 to 14-membered aromatic heterocyclic group which may be substituted, an acyl group having one to six carbon 

20 atoms which may be substituted or an alkylsutfonyi group having one to six carbon atoms which may be substituted; 

R3 represents a hydrogen atom, an alkyi group having one to six carbon atoms which may be substituted, an 
alkenyl group having two to six carbon atoms which may be substituted or an alkynyl group having two to six carbon 
atoms which may be substituted; R^ represents an aromatic cyclic hydrocarbon group having six to fourteen carbon 
atoms which may be substituted, a 5 to 14-membered aromatic heterocyclic group which may be substituted or a 

25 5 to 14-membered non-aromatic heterocyclic group having at least one unsaturated bond which may be substituted; 

and R5 represents an aromatic cyclic hydrocarbon group having six to fourteen carbon atoms which may be sub- 
stituted or a 5 to 14-membered aromatic heterocyclic group which may be substituted. 

2. The compound according to claim 1 , a salt thereof or a solvate of them, wherein R^ Is 4-pyrldyl group, 4-pyrimidinyl 
30 group, 4-quinazolinyl group, 4-quinoiyl group, 6-isoqulnolyl group, each of which may be substituted, or a 5 to 

14-membered non-aromatic heterocyclic group having at least one of unsaturated bond whrch may be substituted. 

3. The compound according to claim 1 or 2, a salt thereof or a solvate of them, wherein is represented by the 
fonnuia: 

35 



O 

A T (n) 



40 



(wherein R^ represents a group selected from the following Substituent Group a; and the ring A may be substituted 
with one to four groups selected from the following Substituent Group a. 

^ <Substltuent Group a> the group consisting of a hydrogen atom, a halogen atom, a hydroxyl group, a nitro group, 
a cyano group, an alkyI group having one to six carbon atoms which may be substituted, an alkenyl group having 
two to six carbon atoms which may be substituted, an alkynyl group having two to six carbon atoms which may 
be substituted, an alkoxy group having one to six carbon atoms which may be substituted, an alkenyloxy group 
having two to six carbon atoms which may be substituted, an alkynyloxy group having two to six carbon atoms 

so which may be substituted, an aikylthio group having one to six carbon atoms which may be substituted, an alke- 
nylthio group having two to six carbon atoms which may be substituted, an alkynylthio group having two to six 
carbon atoms which may be substituted, an aliphatic acyl group having two to seven carbon atoms, a carbamoyl 
group which may be substituted, an arylacyl group, a heteroarylacyl group, an amino group which may be substi- 
tuted, an alkylsulfonyl group having one to six carbon atoms which may be substituted, an alkenylsulfonyl group 

55 having two to six carbon atoms which may be substituted, an aikynylsuifonyl group having two to six carbon atoms 
which may be substituted, an alkylsulflnyl group having one to six carbon atoms which may be substituted, an 
alkenylsulfinyl group having two to six carbon atoms which may be substituted, an alkynylsulfinyl group having 
two to six carbon atoms which may be substituted, a fomiyi group, a cycloalkyi group having three to eight carbon 
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atoms which may be substituted, a cycloalkenyl group having three to eight carbon atoms which may be substituted, 
a 5 to 14-membered non-aromatic heterocyclic group which may be substituted, an aromatic cyclic hydrocarbon 
group having six to fourteen carbon atoms which may be substituted and a 5 to 14-membered aromatic heterocyclic 
group which may be substituted). 

4. The compound according to claim 3, a salt thereof or a solvate of them, wherein Is represented by the formula: 



(DI) 



or the fomiula: 





(IV) 



(in the fomiulae (III) and (IV), represents a group selected from the above-mentioned Substituent Group a; and 
the ring A represents a nitrogen-containing 6-membered ring which may be substituted with one to four groups 
selected from the above mentioned Substituent Group a). 

30 5. The compound according to claim 1 or 2, a salt thereof or a solvate of them, wherein Is 4-pyridyl group which 
may be substituted with one or two substituent(s). 

6. The compound according to any one of claims 1 to 5, a salt thereof or a solvate of them, wherein and/or R^ is 
a hydrogen atom, an alkyi group which may be substituted, or an acyl group having one to six carbon atoms which 

35 may be substituted. 

7. The compound according to any one of claims 1 to 6, a salt thereof or a solvate of them, wherein is phenyl 
group, pyrrotyl group, pyrldyl group, pyridazlnyl group, pyrimidinyl group, pyrazinyl group, thienyl group, thiazolyl 
group, furyl group, naphthyl group, quinoiinyl group, isoquinolinyl group, phthalazinyl group, naphthyridinyl group, 

40 indotyl group or isolndoiyi group, each of which may be substituted. 

8. A pharmaceutical composition comprising the compound according to any one of claims 1 to 7, a salt thereof or 
a solvate of them. 

45 9. The composition according to claim 8, which is an agent for treating or preventing a disease to which an adenosine 
receptor relates. 

10. The composition according to claim 8, which Is an agent for treating or preventing a disease to which an adenosine 
A2 receptor relates. 



50 



55 



1 1 . The composition according to claim 8, which is an agent for treating or preventing a disease to which an adenosine 
Age receptor relates. 

12. The composition according to claim 8, which is an adenosine receptor antagonist. 

13. The composition according to claim 8, which is an adenosine fi^ receptor antagonist. 

14. The composition according to claim 8, which Is adenosine A2B receptor antagonist. 
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15. The composition according to claim 8, wliich is a defecation-promoting agent. 

16. Tlie composition according to claim 8, which is an agent for treating, preventing or improving constipation. 

17. The composition according to claim 16, wherein the constipation is functional constipation. 

18. The composition according to claim 8, which is an agent for treating, preventing or improving Irritable bowel syn- 
drome, constipation accompanying Irritable bowel syndrome, organic constipation, constipation accompanying 
enteroparalytic ileus, constipation accompanying congenital digestive tract dysfunction or constipation accompa- 
nying ileus. 

19. The composition according to claim 8, which is used for evacuating Intestinal tracts at the time of examination of 
digestive tracts or before and after an operation. 

20. Use of the compound as claimed in any one of claims 1 to 7, a salt thereof or a solvate of them for producing a 
defecation-promoting agent. 

21 . The composition according to claim 8, which Is an agent for treating or preventing diabetes mellitus. diabetic com- 
plications, diabetic retinopathy, obesity or asthma. 

22. The composition according to claim 8. which Is a hypoglycemic agent, an agent for improving glucose Intolerance 
or an Insulin sensitizer. 

23. The composition according to claim 8, which is a hypotensive agent, a diuretic agent, an agent for treating oste- 
oporosis, an agent for treating Parkinson's disease, an agent for treating Alzheimer's disease, an agent for treating 
an Inflammatory bowel disease or an agent for treating Crohn's disease. 

24. A method for treating or preventing a disease to which an adenosine receptor relates, which comprises adminis- 
tering a pharmacologically effective amount of the compound of claim 1 . a salt thereof or a solvate of them to a 

patient. 

25. Use of the compound of claim 1 , a salt thereof or a solvate of them for producing an agent for treating or preventing 
a disease to which an adenosine receptor relates. 

26. A method for promoting defecation, which comprises administering a phannacologlcally effective amount of the 
compound of claim 1 , a salt thereof or a solvate of them to a patient. 
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